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Abstract : Recently, the marine traffics have been increased along with enlargement of overseas commerce. Increasing the marine traffic
may make higher the risk of marine accidents. Especially, the rate of accidents on costal area are more frequently. As if the marine safety
information can be dfforded to vessel and shore, the accident rate would be down AIS AtoN is the navigational safety support device
which is subject to functional requirements of IALA and technical standards of ITU. In this paper, we extend and implement the

user-defined specification of AIS AtoN with message 21 for AIS basic information, messsage 6 for status report and message 12/14 for
safety management.
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Table 1 Number of aids-to—navigation integrated monitoring
systems in Korea

B &4 | BEX | I | T | AF | B9
G2 EAA A 37 97 79 67 110 55
THA R A 1 1 1 1 1 1
Az Y - 4 4 2 5 -
R 2 VHF VHF VHF VHF VHF UHF
THIE '99.12 "05.3 '05.12
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2.2 AIS AtoN
Ao AL AL FIwe BE 9 bagn
AZol EEHY WHOoZ o|Fo|HoFT) & VHF H&

2AcHLiu et al, 2006).
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Fig. 1 Aids-to-navigation integrated monitoring concept

o HA 29, 2F ARE FU AN EE BY7\0 AT
of 7129 FREA B

o RS “On Station’ FHE FAF 5 URS P2 942
YRDGNSS WARIE SAste] P54 F2EA(F,
¥E) AH AT

o F2HA9 “Health” JeHE F3oto] A5HAlE AT 4

[ ]

>
>
O
im
Lo
Y
Iz
u
2
il
of
ot
ol
i)
rir
7
o
B
2
Z
=2
R

fo

AIS AtoNe] Z&3% #9& Adid= T EAANEE
gl i A7 SEEojof gk dE E0f, Fi4
EA7F A E olgstAY FREA ] Foj7t LAHAE
FHA L 5 FHEE WA X 7E S o ok Fk
|

o St AdRe] AFE Y3 AIS
AtoNe] #d WAXE $ea olg J¥E B}k AlS
AtoN9] 72 AE AEE AR 21, AH B3 2D Fo]g
NA 6t FA L agoly o|gg mite] A% rddel s
AR 12, 14HS FAale ).

- 424 -



s - 34
AIS ®IAAlE IMOTA wet gy EHREED FA9)
HEuA] @E FEow AT nAYX @e R i3
M ozl BlES 99 oA oldRAR ARE ge ¢
Aok £ =Rl e 25 A ¢ B ¥ bdARE &
2 5 =% AR 4 TUE WA olF ARt
Table 2= 71 AIS WA A &4 YEo2 71&E HARE
B8V AHEA Hojg AEA H LYt
Table 2 AIS message user—defined application
5 W3 HALR] g g
Sn | A | wele g 2 aagw A | JEIA
gy n | 6 | 4" Em A2 7 9
i] of Ef 6 | A" Reset AHgR} A 9
BAR | 5 | A% F 9 54w ALg3 A el
otd ¥ 12 | BAA olg & a7 @9 | AEA Y
BA g | sy olw 2 27 9 g2 el
3.1 BAP|E ME #% - oAX] 219
EA S AR, olg R ), TF, oL 4H, ol 49 B
< YeEZ] g wAAolE B =8oA] gHlER FAE

AtoN statusE Table 37+ #o] 443}

Table 3 Extension of AIS message 21

5 Bits HE
8 | 3 | Page id =11K(7)
00 = No RACON installed
01 = RACON installed but not
9 Racon | monitored
Status
10 = RACON operational
11 = RACON Error
AtoN
status 00 = No light or no monitoring
) Light 01 = Light ON
Status | 15 - Tight OFF
11 = Light Error
0 = Good Health
1
1 = Alarm
3.2 el 231 2 Hof EE - oAIX] 6
1) A B3 WAR
BAe] An #ug wiAAR 91, @z ajge], del&,
FUAZAY, &7 49 2 A, £ A F4AEA
71 A, Wl A5 2 #Z 26 AFE AL 5 YrE A4
Algtg or, FAlEQl ALgR} Aol Wed@ Table 49t zu.

ol A

Table 4 User-defined status report message format

E Bits &
IAI 16 | DAC = 440; FI == 5], A8l B
. 0 : No Ack,
1 | Ack 1 Ack
14 | Year @ 1900~2999
4 | Month @ 1~12
Date S~
20 & EE Day .1 3‘1(
Time| 5 | Hour * 0~23
6 | Minute @ 0—59
6 | Second : 059
Measuring position, 0 to +
24 | Latitude /= 90 degrees,
1/1000th minute
Measuring position, 0 to +
25 | Longitude | /- 180 degrees,
1/1000th minute
00 Not Install
2 | Lantem state (1)(]) 8&
11 © Error
00 - gﬁt Install
. 01 :
DU e vy
Binary L 11 @ Low(10.5 o|&})
Data Ap%lcatmon 00 : Not Install
ata 01 : Off
2 | Racon state 10 : On
11 © Error
(;O : (N)lc;t Install
. “ . 01 :
2| Crerger stale | 16: 1 (150 V 0]
11 : Low(80 V °}3b)
80 : I(;Il(zt Install
O
2| Solar stale | 10 : i (20 v ol )
11 : Low(8V ¢|3}h
Main
9 | Power 0.0 ~ 300V
Voltage
Solar —
9 Voltage 0.0 ~ 300V
Charger -
9 Voltage 0.0 ~ 300V
Main x
6 Current 0.0 ~ 40A
Lantern N
6 Current 0.0 ~ 40A
6 | Spare
2) g4 w|A)A]
Ao wel A 3%4—% 2718 sk WA ZA A
Azkl Wig WS Qe Fow, o1 A Table 59 2.

Table 5 User-defined reset message format

= Bits g
1Al 16 IDAC = 440; FI == 52, Reset 22 EZ
0 : No Ack,
1 Ack 1+ Ack
14 |Year @ 190072999
4 Month : 1712
p Date
Binary - 5 [Day : 1731
Data Ap%‘;g“’“ 0 Tii‘ile 5 {Hour : 0723
‘ 6 [Minute : 0759
6 Second : (759
0 : Main Power reset
1 Reset 1 : Lantern reset
4 |  Spare
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Table 6 User—defined setting change message format

B Bits Bk
TAI 16 |DAC = 440; FI == 53, Change T2 & &
] e [T
14 | Year @ 1900~2999
4 | Month : 1~12
0 Dglte 5 |Day : 1~31
. Time | 2 | Hour : 0~23
nary — 6 | Minute : 0~59
Application
Data |5 e 6 | Second : 0~59
¥
6 7];3 B 11~60 minutes (1 minute)
@ s T/ ]
Y=
6 /}’ﬂ 2R 160 minutes (1 minute)
AE F7]
2 =R
5| Bag T 116
6 Spare

3.3 na| HE =F - HiAIX] 12, 14

EA7E AT HA] HAE oAV o] wE A o
AlA 128 B3 A2EE AR Loz MdFsa, RREA
E fAAR o|SEHRE AF3EE dASIH o FAHL A
£2 A YL Table 7 2 Table 83 )

==

1) #AA 12 A8 Ao el
A7) 12¢) A Ao BE

gl
ok

HU
k!
o
=
>
X
i
29
jincA
Ol
ol

Table 7 Extension of message 12

i Bits &
6-bit ASCI as defined in Table 4
(327 WA1A] 4D

Safety related

text Max 936

2) WIAA] 14 AREAF o]

WAA 149) ALEA el RO o wWAAE 4kl
At
Table 8 Extension of message 14
g5 Bits &
Safety related 6-bit ASCII as defined in Table 4
text Max 936 | (o5 H A2 A4S

4. 87 2 7o

B m=Fold A% AIS AtoNe) 332 73 67] 98 AIS
AtoN Al2®l B9} 9~40 V7] A Abgo] 7153 A9

S, VHF ¢he|y, El= GPS FelLh, $97], RS-232 /%

h=}

dom Axge FHR Fig 25 sh=dlo] 74 telola
Yo, AU, AISEHR, 9 AR, 57 Aol P
el

SO AE

Fig. 2 AIS AtoN diagram

4.1 Me| AR AA|

g WAIX = [EC61162 A4 7oz AIS VDL HAIA
6, 12, 142 &-gsto] A7 ek Aol 2 24 WAAE AIS
VDL WA A 6& o] 43le] B 7] A%, dx 54 WA, Al
2" A 7|55 F85, AIS VDL wAA] 129HE o] &3]

TAd) ojabo] WA ¥A o4 HRE WASHT, AIS VDL
AAA) 149 E o fate] EA olgAl HAAE BEEALE
B},

DA ez ¢

Zt AR ZHY Ao f
+ Table 99} 2t}

o2 JHEE WAX EWF oA

Table 9 Input message format

7% A wAA] ZH of| A]
2} A gﬁﬁﬁg IATVDO,xx,x | !AIVDO,1,1,,165{20TP0
A MMsE | s sxrhh< | 09-QSLD4eAT<?7wi04'L
° A CR><IF> ,0%10

RE . 2
B | elxmm | AIVDMxx, | IAIVDMLL,AIGSE?UP
A 4 6‘13%“ x,a,5--s,x*hh | 3aa<om@D3Ra7q?wh0
e . <CR><LF> | T'L,0#33

Q
ZE | g my | AIVDMxx, | IAIVDM,1,1,A,400048Q
W Al LV‘\T X]L = | xa,s-sx*hh | ul95809=M:ND45rQ000S
A ° | <CR><LF> | :0%45

EAS | AIABM x.xx
A | A, A | XX | ATABM,1,1,2,004401002,
Aol | 57,58 | T e | 36KSFcQpSHO00,0+:1
e t‘“igg{‘" heCR><IF> | E
[}
2) Aol §HloA AIS Rélo g WA E A

25 Aol oA s ste] AIS REo R Rule A
A F93} A= Table 107 2t
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Table 10 Output message format

1% A WA A E A

- xA 9 IANABM, x,x,%,

e | 2L | sooommenkal | G000

3 T2t , 1, X, 8T8 X* N

CERN I i A T RO 001h@0000T00,1#61
o | ANABM,11 200440331

et A -'leﬁp 29% IANBBM,x,x,%, ggé:fgpé,%i'>P@?(’JBP

BN Tuhgx | Xxxsosxhh | AREN T 2314 PID

B Az | CR><LE> | o p@oGEEPSBRRIB 0%7

9
£ o] A g $SAIACE x, %X, . g
AR ] h<CR><LF> shts W

4.2 AEzold

A EYold HAE =T Proteus ISIS V748 AREdTh
Proteus® AFEA7F (25 w44 AA% & =S Fi
AAF M eARaTEL ol R FA R doJHE #]l
g & o 8748 AT Fig 3& £ =3oA dAg AIS
AtoN9] AHEARAR ) S-S Agshy] 9 mES HolErh

- R ASREROER

Fig. 3 Proteus ISIS V7.4 simulation
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A et ZL wAAE QEEE e
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Fig. 4 Simulation fest output
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WL R StE

1 /W #u87

2 oo og A WYL e 2o

1 [}
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- A
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- kA y] o SUN-SAVER 20
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o ¥R AIS ¢ Furuno A150
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Fig. 6 Implementation of user interface
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