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A Study on Design and Implementation of on AIS AtoN

System for E-Navigation Service

In-Hwan Park

Department of Control and Instrumentation Engineering
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Abstract

In this thesis, as the initial stage of e-Navigation which provides
integrated aids to navigation management and information services, “a
Korea Aids to Navigation Information Service Network (KANISNET)” based

on the basic technique of AIS AtoN is designed and implemented.

KANISNET network service can be used to configure the available AIS
channels information on the network. Though a complex hierarchical
structure, land infrastructure, service infrastructure should be
integrated in internal network with other wireless network
configurations such as AIS, WCDMA, GSM, WIFI, WiBro, VSAT and etc. To do
this, an embedded AIS AtoN system which consists of a very low power AIS
receiver modem, a microcontroller—-based control unit and power regulated
system 1s suggested. The embedded AIS AtoN is capable of receiving
weather 1nformation, being remotely commanded by defined message,

transmission and reception of system status, and synchronizes the



flashing of multiple lamps using a GPS timing pulse. In addition, the
embedded system 1is designed to support interfacing with external GPS,
monitoring power consumption and sensor status, extended diagnostic and

configuration of the system.

An experiment for the developed AIS AtoN is conducted to verify all the
collection data, system status and the transceiver features. AlIS-based
vessel’ s electronic chart with integrated vessel information has been

developed to display and analyze vessel route.
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29 AU 2UEY 8, 979 BEAx 5 49539 o
2 9704 A 2 Aojshz A molTg)

£ 11 FEFA HofAgr 28 F5Ag (G AT, 2006)
Table 1.1 Building AtoN Integrated Management System

T 2k By A% AL A 7
Gz FEAAA 37 97 79 67 110 55
THARAY 1 1 1 1 1 1
A A - 4 4 2 5 -

B2l v VHF VHF VHF VHF VHF UHF
THUE '99.12 '05.3 '05.12

g 11 7159 FEEA T 2" FAW
Fig. 1.1 Communications Network for the existing Aids

to Navigation Integrated Management System
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ggﬂ -8 gdue
1,2,3 AARG - AZH, &3dH £ Zd9 AU, AS
4 A= Hai- X, AAREAN/IA 2zl A £FHE | AS
5 A4, g™ delEl - Class A SME AU, AS
6,7,8 Binary "AlA] 3@ F4 94 3o die AU, AS, IN
9 FE FAF2EE gARL AS, IN
10,11 AAZEAN/BA do9 &5 AS, IN
12,1314 | stdgs wAA - dgd T4 Q4 32 U AS, IN
15 de - 5A "WAA HH 8+ AU, AS, IN
16 dPgReEddE - BAG ol o) AS
17 DGNSS %9 Binary "IAA AS
18,19 Class B SME X123 - 5% 783 33415 AU, AS
20 Asda #AY - 1A ga ookd &F AS
21 FEFART - AAGFHRI AU, AS, IN
22 A g AS
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.
- IMO A694 @ ¥4 o3 &4
o FFTAAH ZA dupgAlel wek grFe Ve
- IEC 61993-2 : Ak Adv e
o IEC(HAAAZ =8N 7]E

W, AAZIE B3 el d+.

o
rx
=
e
S

X
=
N
=2

R
o
>,
Q.

ol

- MSC Res. 74 Annex 3 : AISe] A& &4
e IMOd A AISel| s A5 .74 gk =71 A9

- TALA Recommendation A. 126 @ = E %] AIS °]§ 7]+
o TALACIA 7]&8 F=xA§ AIS o] & #3+ 7]|&
226 FEZA A wAX ] HH A
the-el AIS WIAIAE TTUC A 2348 AISel] #8387 93] Aldd A

o]t}
- WAIA] 21(RF=EA] HAA]D
o FRIA ANE AL ol E AFsty] #3 WAA P2
- wAA 17 @27 A A=A A])
o 7)Ao A] AL E= DGPS A A
- WAA 14 QPEE HEY dAE wAlA)
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=
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¥ 23 "WAA 21 (FERFA B3 HAA])
Table 2.3 Message 21 (AtoN Report Message)

s} v H H E S Ay
A A 1D 6 | ®AA 21 29 A (Identifier)
WA W F715 eRg) 7] e w7l o) A
HEE 2] A 2} 2 0-3; default=0
3= oA wkEElA] g
1D 30 MMSI H&
H2 g4 Bl 5 0=AH&-& 7F=default;

IALAGIM A 445 g ¥ ¥ 2-3 F=

A 2084 6H|E ASCI, @= AFRE7}

P 18 120 | ofele} seelg grEABRAY BPol be dgE F=
0]

A A 1 }/(1; : Efvh[wm; DGNSS 41719 Ab2(differential) 2. =]

Ch 28 | FEEA 959 /100089 A=

A= 27 | FEEA 929 /100089 =

|4/9 A 71F= 30 7% 9l 7]F4; BEo] H= A9(])

E9 2 61
A7V 7] = o= o
1715 6 | 44 9A39 Axgel 23(Dead Reckoning)ZED A
62
A EA o] F2skA] g8 H9- 63
A el e X A=} 1 S ARREAY A 0=49A 1= A 0"
A9 (Regional) =+ #aEy w AWT|FAAM AR Fe diste] A4,
=W (local) AHEE| 8 oudt A e A9 o=@ Ao) A E AMEHA U= F$-
#s8 A A 0o= A4
RAIM-Z) 1 AA $1# gel 2x]e] RAIM(Receiver Autonomous Integrity

_17_



Monitoring) Z #
0 = RAIM AR&otst=default
| = RAIM AH$

0 = default, A8 9142 HA ﬂi# A

71 B EREA = 1
o 1 = no AtoN : AtoNo] &As}A] &8 2n
= ZE T ok EEAOOﬂ‘—/\O/ﬂ:
o B Zao 1 O_ﬁ;gxcw_ﬁ Ooﬂoﬂj/\ = gl o] A =default
1— BEOJA—AOH/H TOQI— — ] ]L

of| v 1 ov], AF&57 gre 00® A4
J2EA 949 | 0,67 | 2-6% AR AHETE 1478 F7b 6-bit-ASCIL ¥
24 84 2},

" 02,4 | ov], “2gd IF2gA gA'o] AMEHE A F-olvk ALEHE
ol EE 6| 002 44
H|ES 272-360| TS &% A

3E 24 WAA] 213 @A AFEHE FEREA B
Table 2.4 AtoN code using Message 21

ST A 9] Definition
0 Default, A o+ § 3257 Default, Type of A to N not
specified
7= Reference point
2 RACON RACON
Structure off shore, such as
HAT2E : Ore, SuC
3 LR oil platforms, wind turbines,.
4 o 1 Spare
3L A
_c}g J‘TZ 4 5 5, AH & 93 Light, without sectors
6 5, AEE tREE Light, with sectors
7 =5 (leading light), dA % Leading Light Front
3 =5 (leading light), $d % Leading Light Rear
9 Beacon, % %9} (Cardinal N) Beacon, Cardinal N
10 Beacon, & %% (Cardinal E) Beacon, Cardinal E
11 Beacon, ¥ %9 (Cardinal S) Beacon, Cardinal S
12 Beacon, A ¢ (Cardinal W) Beacon, Cardinal W
13 Beacon, # 3 (Port hand) Beacon, Port hand
14 Beacon, -§-&(Starboard hand) Beacon, Starboard hand
15 Beacon, ©-H74 3 Beacon, Preferred Channel
port hand
16 Beacon, %414 %4 Beacon, Preferred Channel
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starboard hand
17 Beacon, 11 ¥ Beacon, Isolated danger
18 Beacon, ¢+ 3 < (Safe water) Beacon, Safe water
19 Beacon, &34 Beacon, Special mark
552
2w A 20 Sa9] §X Cardinal Mark N
21 S x| Cardinal Mark E
22 LR IO Cardinal Mark S
23 S e | Cardinal Mark W
24 3 %X Port hand Mark
25 e Starboard hand mark
26 R A= | Preferred Channel Port hand
97 oY od Preferred Channel Starboard
hand
28 1A= Isolated danger
29 olAl &) o Safe Water
30 EF %A Special Mark
31 = (Light Vessel) Light Vessell / LANBY /
Rigs
FEEAG WAA 218 =23 st o 1H ¥ 2
FZHA 3 .
Messae 1D MMSI No 2w 93
4
0 516 35 (36 40 |41 160
A AEE AAHAHAE A% | F=254 727] 7+ g23A 3 (F4)
161 162 216 (217 246 247 320
e Massage ID(6) : Massage 28535 : Message 21
e ID(30) : MMSI number
o AR EA EFG) : TALA FEEAEF Hol&
o I H A WA(120) : ) 20FAE FEER HAS dH
o A AEE() : YEE FL2 '0'(4,0=GPS ,1=DGPS)
. AANRGE) : AAE =97
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2}, Message 12, 14 %= 7]e} TALAG A 273 F=3EA AISe] 7|&

- WAIA] 12 1 9A oA T, WAA 21 2RY bAFe] AHIF Y& A
Tl A wAIAL2 s 145 Fote] Skl =

- 34 = 7P AIS (Synthetic or Virtual AIS) @ A=9] 7|5 H U= Wt

o] 7

==

Al A&

23 ¢ AT A AF

231 A4 7 v A

AIS AtoN &n] 7ol gk wizgd-e wA 4w ud vhaah 2
7}, AIS AtoN 7]<&24 w74

71d el dis] Alad" HHA §§& FHoE s otk Alad"
we Fag ol FEAo] glo] AISE IMO, IALA FolA du sl el
B 3L, TDMA W2& ARSSFe 2 A tlolE kel LAE 43t
AH AR 5 7|79 A= IALAA 1W/Hr & darstar vk 283 IALA
TIALA Stategy 200672010-2 F%13kar it}

&0 —1

o
X
op
o
=

$8 ZuoA A¥ud LRIT 5 FAdoz 27&8 48

213, RADAR BEACON 9] WA Fdo= He=i glon Fdus A4
713l ] PH-olAl Anjaze] 7]E9) gl Al Al gt

th. AIS AtoN #7424 w4

A2 wAS Aupd FAdoz JALAE £4 92 E-Navigationol] th3k
B2 A7 &AL da, s wE AJAe]l tiEl ‘Marine  electronic
highway' 73S Y8t sl wd AAES A, #elsty, 2ol A GLAs
Vision 2010, TALA Strategy 200672010 5-& FF 3tz o} Zgla U $74
2 2000 2HY gRIEAHT Ay W UM ANEA TE2AEE 785t Q)
o1, Golden rose®d 59 Ayt x5l FF 02 Global VIS 52 #H a0



stz Ul S lew, TALA o]Al=ro] g Global AtoNel tiglk 7)<}
Global Leader=A] 2] &lgns AlA ®le] dadZo| tF Far g

2.3.2 TALA Trend

IALAY Strategy 2010 Al &ol#s] TALA Strategy 200672010, AIS In the
Limelight, GLAs Vistin 2010 59 Z2AEE z8sta o Y= 7+&
e o] &3 FEIEAHF A E AP E 75 Tl Uk

2.3.3 Zt=9] Trend
Zyare] TrendE AHBEHE WA, dE2 JALA AIS Strategy Leaderd|fal
200058 AIS AtoN ool #4-S 7FAal A5 7]l s duekyd st ‘?l{
7199¢l ZENILITEZ} AIS Trend %33 Qu) s o = wo]A]oli= o} A
ofoll A 7} Myt Fa o] e "yl PSS FASE 2004d9FH  AIS
AtoN A= &9 3tz v}, dFL ‘The Merchant Ship Order 2006 o} #j
AIS as BEACON, as AtoN GIAsE F4H o= 2005 7H4] 60 ¥ =5
A AIS AtoN HI2EE F33kdt vl52 Coast Guard, L3 & %—/“QE
20009 5-H AHAE 2742 ORBCOMM=S &3k AIS i AH]A2&E Alg) 3}
ATh TS 20005 AIS AtoN 7415-—0} oW, T= "dEeH, A
FAo® 20073A58Y 93l gl

ol

KeN
=

AR AL JA=EE 4R ZENILITE, <=9 TIDELAND SIGNAL,
PHAROS MARINE, L3 SYSTEMS, “ol#¢ SIN QUA NON o] lth

2.3.4 TALA(IMO) 8. daL¢h

IALA ¢} IMO9] F2 A3hs Awny vthgs} v}
7F. TALA Recommendation A-126 @ The use of the automatic identification
system(AIS) in marine aids to navigation services

- Aids to Navigation report
- Supplementary AIS AtoN Message : Message 6, 8, 12, 14, 7, 13, 17, 21,
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25, 26

- Real, Synthetic, and Virtual AIS AtoN

- Reporting intervals for AIS AtoN Messages
- Repeating AIS SART Messages

— Chaining of AIS AtoN Stations

1}, IMO SN Cire.236 : Guidance on the application of AIS binary messages
- Meteorological and hydrological data

- Dangerous cargo indication

- Fairway closed

- Tidal window

- Extended ship static and voyage related data

- Number of persons on board

- Pseudo-AlS targets
t}. IMO SN Cire.243 : New symbols for AIS-AtoN

235 Ax= 5 Ak

A=) G5 Alde] gk EAEES A¥Ed TALA A.126, TEC62320-2,
60945, IEC TYPE 1,23 & TALA #+& & &F35ta, AIS A5 AAE &
al R, VIS AlE, &RbEAl a4, 71474, A 295 SolA sliets&
BS(Ashore Station)& &5 &-83faL, Muka AIS A H(Class A, B) ¢ AIS
AtoN AEE T3 dAlstar vk 2gal deojy 94 2 74 7s 34,
olt] BEX¥ HT @A 7S 3= VISY AA 39 AIS AtoNE T3 33

&

-3 AH, 718 2 2R AS)E VTS +dAe A Algstal Atk

>~

7F 29 E CVTS
AL ot VTS 7)ukel] 32 E Ao AISE =9 Z+E AW AuAE A

akal At

ol
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a7 24 299 CVTS 99 k4 1 25 AIS and Radar 5% 34
Fig. 2.2 Sweden CVTS Operation Fig. 2.3 AIS and Radar Overlay Screen

Screen

REVSROLIEN YR

a9 26 299 FRER Gk A 2E

Fig. 2.4 Sweden AtoN Integrated Management
System
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. USCG, 7| =5
19 2.5+ "= Nation—-Wide AIS Project Conceptual Overview S %A

Coast Guard, L3 5<% 4oz 2000958 AA%= 94<¢ ORBCOMM-S
sk AIS FlY MYl A8 Al A Th

Nation-wide AIS Project Conceptual Overview AIS Capablllty — 2005+
- Automatic reception of AIS information (vessel ID, location, status, 2 b

and other navigational information) nationwide out to 2000nm L 9\
« Transmission out to 24nm from shore e s e

- Correlation with other database systems for
intelligence and operational decision makers

* Shared with others & displayed on a Gms

mmon Operational Picture

Ongoing projects:
= R&DCEN: FL, HI, CT/NY
= NOAA/NDBC buoys

= Port Graham Corp. / MarEX AK
= ORBCOMM Satellite
- Co-ops Ventures
= VTS LMR & Port Arthur

R @ = CVTS Tampa Bay / TPA

e = CVTS LA/LB - Channel Is. NMS
Platform » MarEX, NOAA, USN, NPS, OSPR
= Corpus Christi Port Authority
= D8/VTS/PetroCOM oil platforms

217 2.7 USCG Nation-wide AIS 1% 2.8 USCG AIS Capability — 2005+
Project Conceptual Overview Fig. 2.6 USCG AIS Capability - 2005+
Fig. 25 USCG Nation—-wide AIS

Project Conceptual Overview
t} =290
a8 278 =29 0] AIS Onlines YWEbH Z 0% WEB Presentation Tool
& ol gdte] Auk @ xx T AIS AWE  Au|Asta vt 2ela 74 7)1R
s VISE &¢h 71A5S S#skel Radar, VHF, LRIT AXE T3,
E-NAV AH| =& 3lar gt

7 29 =29 o] AIS Online
Fig. 2.7 Norway AIS Online

_25_



18] 2.82 AIS Binary MessageE ©]-&38l9] MET/HYD dataE %A%
=

o
)

(= Featureinfo - Microsoft Internet Explorer provi... E|EE|
[ g 4. aisseiing. comf 85201 0} sswns VERSION=1.1, 18EB0Y=-76404 ¥

cmr

Meteorological station: 992571999

[Feature name  Value

MMSI 992571999

Latitude N 59°28.47"

Longitude E 005°08.68"
N 2007-10-

Time:stamp 14T19:16:00

Average Wind

Speed 0.0 kn

Average Wind °

Direction 208

Wave Height 13m

Wave Period 9.0s

2l Zehgh &g
ofAlotell A Fht s wEEre] @ walgleigel 20049 T € T E 77

AISE A&Rsle] 9387 A2 ek AIS AtoNe] F 7)%5& FZE A=
A

AvkE AT, 13 AuE Als sl Bel Bae) dAAE Agstel ¥
A 4BE BUHY ¥ 5 58S TA 9 PEste] Avke] gl
B B4 Fa gtk

2E 29717 et el tie AEA ¥ VIS Radar 99 R
AIS AtoN 5 AN dAge Ho] Fa gl
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MALAYSIAN VTS RADAR COVERAGE

GEOGRAPHICAL COVERAGE

oy 211 geprtal g A gA 99 a9 212 @ o]
Fig. 2.9 The Strait of Malacca |
Geographical Coverage Fig. 2.10 Malaysian VTS Radar

Aob VTS #oly

12

[Plan €1:500.0003 15
Boute GAR  Nov Elements  AJS  Lie _ & x
ALS Info | All Targets Il fe B
557 Lists | AtoM MSGE-2 | MsG21
21D [ Type [ Status
PULALL UM Light, without se..  Light OFF.
TG_AHL Light. wthout se. Light OIF,
SEPAT_ALE  Light, without se.,  Light OIf,
TG_GABANG  Light, without se..  Light O1f, /‘% “.-.
OFB_RLEB Laght, wathout se. Light D11 ToNm~~
TG_TOHOR  Light, wihout 32, Light OIF,
TG_Fidl Light_ without se_. Light Off,
B_LH without se.. Light 011
MU_UTARA  Light. without se...  Light O,
BUFIT_JUGRA Light. without se.  Lioht Off_
BUKIT_SEG. . Light_ wathout se.  Light O 8 Nm
< >
ATON  TG_GABANG
Type Light, without sectors
Sub Type Fisced
Light Status on 0
Battery Level oK
Curvam 0.0A
Voltage 13.2 VDC 4 Nm
Position Status On Position
Target  TG_GABANG &
Latituste 02° 407 54.00” N B Nm %—4 TG _GABANG
Londgitide 101° 26" 12,007 E %
Average Wind Speed 7 ks a, .
Wil Gust 7 s 12 Nm s B i -
Wi Divection 262" B
Al Temperatuie 268" SEPATRLE R y
Rolative Humidity B1% leiNm Q, v w
Al Prosswre 1008 hPa = =
Water Lovel A ew, S
Surface Current Spead MA - 3
Sarface Current Direction MNA rw‘&
Water Temper ature LI -~ \,4 S
~
-

" il TS Battery Low Atol BUKIT JUGRA
{ e = - @ L | - s_.{ < UTGC 014954  Light Out: AtoN BUKIT SEGENTING
- i w | [ 500000 - i [ [ Ak || |#UTC 074954 Battery Low: AtoN BUKIT SEGENTING

29 213 ZEgtel g AIS AtoN 23 AH]~
Fig. 2.11 The Strait of Malacca combined AIS AtoN service
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A
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A3 A

B

BEEA
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1.

el A

1w Aul=s Ales)

3|

o}
—

3} 7]

o

]

Hoz Aw

A AMEjs gl

EEE

a9 314
Fig. 3.1 Communications Network for Aids to Navigation Service and Integrated

Management
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AIS, WCDMA, GSM,

g 320 et
WIFI, Wibro, USN, Ethernet, VSAT

ToR

A

o] A5

=
(¢}

%

AEsta, AIS

=
=

N A= Ao A

]

R

A X

Real AIS7}

==
&

AlS

Agse), e A

=
=

tol 4180z Au

G

&

e ol

gl

=
=

A A

-
it

o
Real AIS7} A 2] 5] %]

AIS FA A&

A &3kt

=
=

| Synthetic AIS, Virtual AIS A

= =]
E%O

AlS Communication System

AlS AtoN

Synthetic, Virtual

Applications

— Shipboard

Ship’s
sensors

X
2

_ﬂo

Fig. 3.2 Aids to Navigation Combined Communications Network

F2 AIS AtoNe] 7§, W&ol
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TAl ZREZLS AIS VDL dAAE o438t Aostaxl ghrh. AIS HA
= NMEA-0183 X ZEZS o] &3lo] whsolA gith i oo AL&3 wA
= AIS AtoN¢] 7]# Ax A& wWAA 219, 7FAR A8 wWAA 89,
e Ba @ Alofg WAA 6T melal, EX9 agolu o|gg HIE)

gk b e & WAIA 12, 14H-E o] &3t A o8ttt

[kl

7y A e E] A s % 313 2.

T 38 B4 ZREF Fo a9

Table 3.1 Summary of Communication Protocol Define

AIS
SRt W& EE
Tr MSG ° B
Solel olf % A4 e Au
FA 8 AR 21 ;ﬂl A A gk Masn
[e)
74 Am 8 |71 An AT IMO SN Circ.236
6 PAR I b e
ge B3 2 Aol T — Hﬂ
A = Z
A Aw 6 ] 2=¥l Reset AN €
6 | A% 77 % 54 WY LEE
Ex = B 18]
N 12 |54 94 o8 % 24 39 | 449
4 459 oJw 2 14 3¢ A e
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7} AIS AtoN 7] Ax w Al X 21
A A= TTU-R MLI3710] wheb 9 AezA] Folo] 92 Ay, olF

2o
ERE z_%, olek 2|, Fol el Heo W&s LT o FAd v

3£ 32 AIS HAIA 21H =9
Table 3.2 AIS Message 21 Format

Ea= Bits &
Message ID 6 Identifier for Message 21

Used by the repeater to indicate how many times a
message has been repeated.

Repeat Indicator 2 lSee § 46.1, Annex 2 0-3; 0 = default; 3 = do not
repeat any more
D 20 MMSI number, (see Article 19 of the RR and
Recommendation ITU-R M.585)
Xﬁ)se_ to—navigat?(f 5 0 = not available = default; refer to appropriate
n definition set up by IALA; see Table 71
Maximum 20 characters 6-bit ASCII, as defined in
Name of Table 44 ‘@eREREAQA@AEAARC@AQERERAREAQAQ@" =
Aids-to—Navigati 120 not available = default. The name of the AtoN may
on be extended by the parameter “

Name of Aid-to-Navigation Extension” helow

1 = high & 10 m) 0 = low (< 10 m)

Position Accuracy 1 0 = default. The PA flag should be determined in
accordance with Table 47

Longitude in 1/10 000 min of position of an AtoN
Longitude 28 (£180°, East = positive, West = negative 181 =
(6791ACOh) = not available = default)

Latitude in 1/10 000 min of an AtoN

Latitude 27 (£90°, North = positive, South = negative 91 =
(3412140h) = not available = default)

Reference point for reported position; also indicates
30 the dimension of an AtoN (m)

(see Fig. 42 and § 4.1), if relevant(1)

0 = Undefined (default)

Dimension/referen
ce for position

Type of 1 = GPS

electronic position 4 2= GLONASS

fixing device 3 = Combined GPS/GLONASS
4 = Loran-C
5 = Chayka
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6
7
charted position

position enhances 1

Integrated Navigation System
surveyed. For fixed AtoN and virtual AtoN, the
should be wused. The accurate

UTC second when the report was generated by the
EPFS (0-59 or 60)
if time stamp is not available, which should also be

Time stamp 6 the default value or 61
if positioning system is in manual input mode or 62
if electronic position fixing system operates in
estimated
For floating AtoN, only:
0 = on position,
.. 1 = off position.
I?l(gifcatgro sition 1 NOTE 1 . This ﬂag §hould only bg considergd Vaﬁd
by receiving station, if the AtoN is a floating aid,
and if time stamp is equal to or below 59.
For floating AtoN the guard zone parameters
8 3 |Page id =111(7)
00 = No RACON installed
01 = RACON installed but not
Racon .
2 Status monitored _
10 = RACON operational
11 = RACON Error
Ll sl 00 = No light or no monitoring
9 L i g h tj0l = Light ON
Status 10 = Light OFF
11 = Light Error
1 0 = Good Health
1 = Alarm
RAIM (Receiver autonomous integrity monitoring)
flag of electronic position fixing device;
RAIM-flag 1 0 = RAIM not in use = default;
1 = RAIM in use see Table 47
. 0 = default = real AtoN at indicated position;
Virtual AtoN flag 1 1 = virtual AtoN, does not physically exist(2) .
. 0 = Station operating in autonomous and continuous
Assigned mode B
flag 1 mode = fiefault o .
1 = Station operating in assigned mode
Spare. Not used. Should be set to zero. Reserved for
Spare 1
future use
Name of This parameter of up to 14 additional 6-hbit-ASCII
. .. 11,612,182 .
A1d—to—Nav1at1n430 36, 84 characters for a 2-slot message may be combined
Extension T \with the parameter "Name of Aid-to-Navigation” at
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the end of that parameter, when more than 20
characters are needed for the name of the AtoN.
This parameter should be omitted when no more
than 20 characters for the name of the AtoN are

needed in total.

Spare

1,24, or 6

Spare. Used only when parameter "Name of]
Aid-to-Navigation Extension” is used. Should be set
to zero. The number of spare bits should be
adjusted in order to observe byte boundaries

Number of bits

272-360 |Occupies two slots

2 AR ATg WAXZ IMO SN Cire.236 o ek 9=

U AAgetgom AR HAK EWe vhed 2k

3£ 33 714 wAIA =3
Table 3.3 Metro & Hydro Message Format

Fl

Bl Bits U -&
Message ID Identifier for Message 8
Repeat Used by the repeater to indicate how many times a message
Indicator has been repeated.
SourcelD MMSI number of source station
Spare Not used Should be set to zero
DAC = 001,
IAI 16 FI == 11
] Measuring position, 0 to + /- 90
e lLabitdte degrees, 1/1000th minute
] Measuring position, 0 to + /- 180
] 2 Lomgilinde degrees, 1/1000th minute
Bina . - —
Appli 16 Date & Time Time of transmission, Day, hour,
B ty catio minute, (ddhhmm in UTC)
ata Average of wind speed values for
Data 7 |Average wind speed [the last 10 minutes.
0-120 kts, 1 kt
Wind gust is the maximum wind
7 |Wind gust speed value reading during the last
10
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minutes, 0 — 120 kts, 1 kt

9 |Wind direction 0 — 359 degrees ,1 degree
9 |Wind gust direction |0 . 359 degrees, 1 degree
Dry bulb temperature - 60.0 to +
11 |Air temperature 60.0 degrees Celsius
0.1 of a degree
7 |Relative humidity 0.100%, 1%
10 |Dew point - 20.0 - + 50.0 degrees, 0.1 degree
9 |Air pressure 800 . 1200 hPa, 1 hPa
9 Air pressure/) = steady, 1 = decreasing, 2 =
tendency increasing
8 |Horizontal Visibility 0.0 . 25.0 NM, 0.1 NM
Water Level(incl, Deviation from local chart datum, .
9 |. 10.0 to + 30.0 m
tide)
0.1 m
2 |Water level trend 0 - s_teady, I = decressing, 2 =
increasing
g |ourface currently o . 25.0 kts 0.1 kt
speed
Surface current
9 direction 0 . 359 degrees, 1 degree
Current measured at a chosen level
8 |Current speed #2 ‘(t))ellow the sea surface, 0.0 . 25.0 kts,
kt
9 |Current direction #2 |0 . 359 degrees, 1 degree
. |Measuring level in m below sea
Current measuring
5 surface . 0 .30 m
level #2
1 m
8 |Current speed #3 0.0 . 25.0 knots, 0.1 knot
9 |Current speed #3 0 . 359 degrees, 1 degree
. |Measuring level in m below sea
Current measuring
5 surface, 0 . 30 m
level #3
1 m
g |Dignificant —wavel,, o546 001 m
height
6 |Wave period Period in seconds, 0 . 60 s, 1 s
9 |Wave direction 0 . 359 degrees, 1 degree
8 |Swell height 00 .250m, 0.1 m
6 |Swell period Period in seconds, 0 . 60 s, 1 s
9 |Swell direction 0 . 359 degrees, 1 degree
According to Beaufort scale (manual
4 |Sea state

input?), 0 to 12, 1
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10 |Water temperature |-10.0 — + 50.0 degrees, 0.1 degree
3 |Precipitation(type) |According to WMO
9 |Salinity 0.0 .500 ., 0.1.
2 |Ice Yes/No
6 |Spare
T ot al
Number of| 352 [Occupies 2 slots
bits

2], dol&, S Wdxdr], &= ddH # dddd, &5 dd Swdxd)
Ant oy}, wQl A ® i v ARE 2 dAAE F B

¥ 34 A" Ba fax £
Table 3.4 Status Report Message Format

g Bits -8
Message ID 6  |Identifier for Message 6
Repeat Indicator o Used by the repeater to indicate how many times a
message has been repeated.
SourcelD 30  |MMSI number of source station
Sequence Number 2 10-3
Destination 1D 30  |MMSI number of destination station
Retransmit Flag should be Set upon retransmission:
Retransmit Flag 1 0 = no retransmission : default;
1 = retransmited.
Spare 1 |Not used Should be set to zero
IAI 16 |DAC = 440; FI == 51, AH ¥
0 : No Ack,
B L |Aes 1: Ack
inar ..
Date Y| Applicatio 14 |Year : 190072999
n Data 40 Date & 4 Month : 1712
Time 5 Day : 1731
5 Hour : 0723
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6 Minute : 0759
6 Second : 0759
Measuring position, 0
24 [Latitude to + /- 90 degrees,
1/1000th minute
Measuring position, 0
25 |Longitude to + /- 180 degrees,
1/1000th minute
00 : Not Install
01 : On
2 |Lantern state 10 : Off
11 : Error
00 : Not Install
01 : Ok
2 |Battery state 10: Hi (144 V 914)
11 : Low(105 V 9]s})
00 : Not Install
01 : Off
2 |Racon state 10 : On
11 : Error
00 : Not Install
01 : Ok
2 |Chargg Sodt 10 : Hi (150 V ol &)
11 : Low(9.0 V °]3})
00 : Not Install
01 : Ok
% |l st 10 : Hi (20 V o|4)
11 : Low(9V 9] 3})
9 |Main Power Voltage 0.0 ~ 30.0V
9 |Solar Voltage 0.0 ~ 30.0V
9 |Charger Voltage 0.0 ~ 30.0V
6 |Main Current 0.0 7 4.0A
6 |Lantern Current 0.0 7 4.0A
6 |Spar
Total Number of bits 222 |Occupies 2 slots
- Reset ™ A A
2 AR E Folo del Ay #x ALE 27| 3t HAXER A
WA Ege et .



¥ 35 Reset WAIx =4
Table 3.5 Reset Message Format

3%

Bits

g

Message 1D

6

Identifier for Message 6

Used by the repeater to indicate how many times a

Repeat Indicator 2
message has been repeated.
SourcelD 30 MMSI number of source station
Sequence Number 2 10-3
Destination 1D 30 MMSI number of destination station
Retransmit Flag should be Set upon retransmission:
Retransmit Flag 1 0 = no retransmission = default;
1 = retransmited.
Spare 1 |Not used Should be set to zero
IAI 16 |DAC = 440; FI == 52, Reset T2 & &
0 : No Ack,
1 J|Ack 1: Ack
14 Year : 190072999
4 Month : 1712
Binary o Date & 5 Day - 1731
Data Applicati| 40 e 5 Hour : 0723
on Data 6 Minute : 0759
6 Second : 0759
0 : Main Power reset
I eset 1 : Lantern reset
4 |Spare
];Fii);:al Number  of 134 |Occupies 1 slots
= AR = du, JeHAE dE F7]E WA A Hzy s24& W

373
Ash AAAR A

3% 36 24 WA

jul

Sk

HAA] 2

Table 3.6 Configuration Message Format

Bl Bits U -&
Message ID 6  |Identifier for Message 6

. Used by the repeater to indicate how many times
Repeat Indicator 2

a message has been repeated.

SourcelD 30  |MMSI number of source station
Sequence Number 2 10-3
Destination ID 30  |MMSI number of destination station

Retransmit Flag

1 Retransmit

Flag should  be Set  upon
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retransmission:
0 = no retransmission = default;
1 = retransmited.

Spare 1 Not used Should be set to zero
IAI 16 |DAC = 440; FI == 53, Change X2 &3
0 : No Ack,
L |as 1 : Ack
14 |Year : 190072999
4 Month : 1712
. 5 Day : 1731
i 4 D & T
Binaryl, licatio] 2 [P3% & Time 5 hour - 0723
Data o Data 6 |Minute : 0759
6 Second : 0759
6 [ZIAAR AF F7] 1760 minutes (1 minute)
6 (HAHAR AF F7] 1760 minutes (1 minute)
5 Pz A WA 1716
6 |Spare
Total Number of bits 152 |Occupies 1 slots
2} ot #EH wWAlA 12 14
W oAAE Bolsl olgsAv age] v A% WAA 128 i giE
AR & Azl 2oz dEetal, Folzk ogdd A WEd wHAA 149H-&
o]&3ste] old A WAAE HAFIEF HASA oW FAS wAA e
S s
- otdA#E wA]A 12
¥ 37 otAFHE wAlA 12 Y
Table 3.7 Safety Related Message 12 Format
Bl Bits U -&
Message ID 6  |Identifier for Message 12
Repeat Indicator o Used by the repeater to indicate how many times
a message has been repeated.
SourcelD 30  |MMSI number of source station
Sequence Number 2 10-3
Destination ID 30 |MMSI number of destination station
Retransmit Flag should be Set upon
. retransmission:
Retransmit Flag 1 0 = no retransmission : default;
1 = retransmited.
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Spare 1 Not used Should be set to zero
Max |6-bit ASCII as defined in Table 4
936 |(xF WAA 4%)

Max

Total Number of bits 1008 Occupies 1 to 5 slots subject to the length of text

Safety related text

- HAA 14

¥ 3.8 orA#A #A A 14 £
Table 3.8 Safety Related Message 14 Format

Bl Bits U -&
Message ID 6  |Identifier for Message 14
Repeat Indicator o Used by the repeater to indicate how many times
a message has been repeated.
SourcelD 30  |MMSI number of source station
Spare 1 Not used Should be set to zero

Max [6-bit ASCII as defined in Table 4
936 |(o]E wWIAA] 4%)
Max

Total Number of bits 1008 Occupies 1 to 5 slots subject to the length of text

Safety related text

3.3 AIS AtoN A|2Hl sl=9o] AA 4 4

AIS AtoN9] 7|5 & 7122 AIS7]s o]2ld &3 Synthetic) ¥ 7
(Virtual) AIS AtoN WA|X & A Yst7] 918k 7|53} F-ole M Hx H 7}
Z 71 AA ARE 48 9] 8] Aol e AAVF et o] Aot

<]

AL TEE BN w0 95 e 95S Astel dFR 9FY TES

A

AN L ofof Fry

Ho=RoA AASE AIS AtoN A" 18 333 o] AIS, WCDMA,
GSM, WIFI, Wibro, USN, Ethernet, VSAT %9 W H<& 93 Modem ¢!
o o] 25 AlojF, 9-40 V7HA] A ARgo]l Zhed A9H 2g]an VHE/GPS
QreUg- o2 MRS AA 3}93\‘:}.

_40_



GRS WHF

24 OHR0AR
B RS-232
) [UE]
2210
b P U MEMORY e -
=) ;
C 4
S ANy
- e
— MP U MEMORY

9 3.16 AIS AtoN T+AE
Fig. 3.3 AIS AtoN Diagram

i

29 34 W95 An g dols FARE YERRAL vk AlojEA 9 9
FAEHY AE A= RS-232C Al rAel stao] AA S

4

Main Power

AlS M5SG
RS-232

Control Port
R5-232

{12V Ourt)

Analog Digital Met/Hydro Control Port
(4Port)  (4Port) (RS-232) (R5-232)

a9 317 U3 AE QEEe) A AR

Fig. 3.4 Signal Interface Diagram
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B =R A AAE AIS AtoN AlAEle] Ao]#AE= 271¢] CPUR awao;
ok v ATMEGAILZ8E ¢l Alej& 913 CPUolaL, v& stve 5H87E
Alodk7] 9138 CPUE PICI6F877E A3ttt 2719 CPUE }%6& ol f=
el N Foh Mrw FHIIE HF7|E Aoldor i, e 9F JOE A
gaok sk W el -9 FiE Zo|7] 93 2719 CPUE AME3E% A7
staith 2719 CPUE AMEE 4% we ddS aRdlof 3k S 7HA 3

SiRlot Az & A AEEFE HAE F A 001 A ofstE A
He AR

WA dhiRE Bx aEe FAE 23] A Z¥H ¥ DC/DC AWEE
53] 9740 V7HR] 49 o}l 12V 5AE FHHIEE Ao, wol Aojr
+ ATMEGA128g AF&3t% o™, I/O= 4 Channel UART NMEAO0I83 /&
H 5 3 Channel ADC =5, 4719 Analog 9 5-, 4719 Digital ¢= 5
T4 sk 2elan 7| Al F= PICI6ER77S AFE3FR oW, /O 597
o] F713d A4S Ao st FEA Y] Add =95, dol& A =
=5 2 Channel UART NMEA-0183 /&= 5-, 1 719 Pulse(PPS) 945, 1
channel ADC 452 7 sielvh o474 7&4 W AlejF-o $H7] A

= e wER AlEESATh

S

1% 35+ AIS AtoNe| H/W £ =olth
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Analog(4Port) Digltal (4Port)

par

GPS (PPS)
= | I I
Ccps
{ . Sgazsae
DS ~
Uartl
[ e Real time clock W3 MUX 2Port
= - * h
Lahp Select 97 228 RE(PIO) | Congrol an e Met/H
b v E
ooy MAIN Board (avr)
371 [~ Lamp Current
D.15W i
A nzaue Darei Darto
! ik MUX_1For
e e 8 VHF GES|
! | - <
o a
: T BN E‘Q‘l v T
IN PUT: 10.5 ~ 40V s o ES ) WA
® 01w = o H o 0
: OUT PUT: 10~12V 4.5A ﬂm‘_ 89 EE
N Main Power 2
bt Voltage Power
RES% i  P—
Main Power ! L3 (AIS Modem)
+ = :'\Mrent
d [RHL =
Battery
1 s MATN Board (Bower) e
; B &F
| |
I
1 B 2 =
# 318 AIS AtoN /W &&=

TFig. 3.5 AIS AtoN H/W Block Diagram

19 362 AIS AtoN Ao F- Schematic circuit® veF 3L 91T,

179 319 AIS AtoN Ale]H Schematic circuit
Fig. 3.6 AIS AtoN Control Part Schematic circuit
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a9 321 2HE Al 2=
Fig. 3.8 Control Board

2% 320 A Aol BE
Fig. 3.7 Control Board PCB

QoA AA 3 AIS AtoN A 2€ F=go]= E3kale] 18 399 7ol

FZEA A AH =S 93 AIS AtoN Al=de] AA TS A4 5ol
TALEE AIS AAEE, 575 AQE, 718 AMER A glen,

H
FREA AW AHl2F 9 AIS AtoN Al=glg A7 73 st on, APA
2 Aladat ol 7y, A al.

VHF
, Ant

Single
GPS

C

DGPS
(Option)

Navigation Navigation
Lantern Lantern
controller

AIS Control

g
MOBIL 4

MAINTENANCE
MOTEEOOK wind Sensor

— I Solar
Controller
emp,

Ty

Automatic
BaroPressure
Weather

System
Data Logger A
Backup Battery
Sea Cilfrent
Sensor

Main Power
Batteries

I8 322 AR AR 2E 93 AIS AtoN Al2" AA A=
Fig. 39 AIS AtoN System Diagram for Information Service

b ¢
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331 A wAA A7

Ag MAA = IECALI62 EME 7IWre 2 AIS VDL WAA 6, 8 12, 145
ggato] AA st WA Ale] ® A HAIA = AIS VDL #WAA 65 ©
&ote] Ba 7] A4, g2 57 WA, A28 Reset 7e& FHIEE A

e}
ks, AIS VDL HAA 8 ¥& o] &3] 7|4 AWE Au|x &

N
2 AAsgr. 2gla AIS VDL H# A A 1238 o] &3] T X o] o]ato] A
Al o] ARE WAEHIEE AA 9o, AIS HAA 14H-E o] &3t HA

o] 914 ol& A

(ld
-
of

o
4
X0
b
J
i
)
_0|L
e
i

% 316 AolFAw A= A x T
Table 3.9 Message Format entered as Control unit

715 A WAl R 32 o Al k- A] =]
!
A0 94, | TAIVDO x.x.x. '5%2]?%3{91;’52
A AR o]  MMSI | a,s——s,x*hh<C LD'4 AT<2wf0 AIS 24
ARE F4% | R><LF> 4‘LOe*10 '
] IAIVDM. 1.1, A
s A AIVDMX | 6qatpganc
B A 29 g 4| assxehh<C |1 AL 2
= R><LF> whOT'L,0%33
IAIVDM. 1,1, A
IAIVDM,x,x,xX oY
otd #A#H P
2+ w A R NA = i a,s—-s,x*¥hh<C ;91(3/([)41\18%2152%8 AIS 24
= M
R><LF> 00S:,0%45
10203233}25541; £0002210570/04
SOZ A2 00,16:23:00,1.3,
CEL N4 N5 e 2115217044 | 205X i
<A1>,<195.<1 ’3%&020'20’0’12
35<14> 2
] $SSQXDRaxx, | $SQXDR.C,-6 | NMEA -0183
AF A X} A& thas} ’ Ig)
e Ve Als Ac——Coax. | 00CATHC | 712 A4




x,a,c——c*hh<C
R><1LF>
F A9 Al | 1ATABM,x,x,x, | |AIABM,1,1,2,0
A Aol A | AL F7], T | xxxXXXXXX,X, | 04401002,3,6,K | 7] A = ->AIS
= A WA 5 A x,.xs--s,x*%hh | SF?dcQpSHO0 | 29
] <CR><LF> 0,0+1E

Ae 9s Al

mdog il

-

1.

ANz
FHelA adste] AIS Eilo 2 HulE o

F 317 AFA AN AlS B o R WA HE v X E

Table 3.10 Message Format sent from Control unit to AIS Modem

715 A WA R =W a A]
Ao Al
B e ANABMXXX )\ BV 11.2,000000000,3,6KS
EAAE G OE, SR XK, | 000000000000001h@0000T00.1
B g, &8 449 | x,.x,5--s,x*hh 61 ’
28 B <CR><LF>
X A] 9] Wiz | TANABM,X,X,X
Aoy, WHAA | xXXXXXXXX,X,
HAETF7I = | x,.X,8-—s,x*hh
A <CR><LE>
S A | ANBBMxxx | IANBBM,L1,2,3,8,04d0000000000
717 AR 2 ; Uﬂo}\];(] X,X.X,5--s,x*h | 0000000000@01VF7m]J?bINvcA
b h<CR><LF> | srte7mqJ<0@Q@0,0+6F
] IANABM.,1,1,2,004403312,3,12,P1
o) - sy »y )
ohd #HE A Zi ]Eze’uﬂfﬁ !ANBB%X’X;E D?>P@?G5BP5BB?B,0+63
] A A D Recips | /ANBBM,LI2314PID?>P@?G
il 5BP5BB?B,0%79
o1 WAA | A9 3 iiﬁgiiiﬁl SAIACE,994401002,FF,1,1,1,,000
Ak ] ] 21 A I
e AR 91 A7 T | 0000000,C22
332 714 A5 A A
NFNERES A A2HE BHES, SR/AE 2 /9 9 AAER
BH g9 22 olF2 ANSE HolHEAE T d7|4 Aoz Wiks)
of AxZFo 2 HolHE 3 9 7l HElst EUHEE A AHo 2 A Y
HEEPNE GRS EEAN B PS54 4B geEge ¥
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N8BS HA = ZF AA A EoloE olg R, UAE AT E Holy =
o Al g ol & Gz FA HolHE A o=z AIS AtoN Fx =
RS-232 Alo]&-& o]&3lo] AFst=s AU

T
Nesas e
VHF

214 @5 B AIS AtoN AIS 71713

Y 323 7gasAA FAE

Fig. 3.10 Weather Station Diagram

ARBEEA T4 aat vew 2

A

®
ol
ot
HE
oy ol
bt I

e
NN

o

¥

A
o to]E Z A (Data Logger)

71 ABE Au]23t7] 98 IMO dalgte = wo] gl= IMO SN/Circ.236
0] 1=

Guidance On the Application of AIS Binary Messagesi-Alo A2 Ho] 3=
Application 1 Message "Meteorological and Hydrological Data” ¥~ & Zid=

A}g-3h ek,
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14 AEE

NMEA-0183 ¥£1 = XDRE o|&3t:= Wiy o}

)
iz
rir
ok
)
rlo
Do
N
X
)
ok
%
o
>~
>,
oo
ol
2
=
ol
T
rir

2AE olgste]l AAl 714 doly EHie Aeste] 9Y e WHoew VA
ABE 99 e 5 JEs 2A sy

- NMEA-0183 ¢! XDR tlo]g ¥ A<

3 3.18 NMEA-0183 XDR& o]&3%t 7|7 deoly = A<
Table 3.11 Weather Data Format Define using NMEA-0183 XDR

71’343 Format H] 31
Average Wind Speed $SQXDR,D,0,N,AWS*hh
Wind Gust $SQXDR,D,0,N,WGT=*hh
Wind Direction $SQXDR,A,0,D,WND+*hh
Wind Gust Direction $SQXDR,A,0,D,WGD*hh
Air Temperature $SQXDR,C,-60.0,C,AT*hh
Relative Humidity $SQXDR,H,0,P,RH*hh
Dew Point $SQXDR,C,-20.0,C,DP=hh
Air Pressure $SQXDR,P,300,B,AP+hh
Air Press Tend $SQXDR,P,0,B,APT*hh
Horizontal Visibility $SQXDR,D,0.0,N,HV*hh
Wind Level Inc Tide $SQXDR,D,10.0M,WLIT*hh
Wind Level Trend $SQXDR,D,0,G, WL T*hh
Surface Current Speed $SQXDR,D,0.0,N,SCS+*hh
Surface Current Direct $SQXDR,A,0,D,SCD+*hh
Current Speed 2 $SQXDR,D,0.0,N,CS2+hh
Current Direct 2 $SQXDR,A,0,D,CD2+hh
Current Measuring level 2 | $SQXDR,D,00.0,M,CML2+hh
Current Speed 3 $SQXDR,D,0.0,N,CS3#hh
Current Direct 3 $SQXDR,A,0,D,CD3*hh
Current Measuring level 3 | $SQXDR,D,0,M,CML3*hh
Significant Wave Height $SQXDR,D,0.0M,SWH*hh
Wave period $SQXDR,D,0,S, WP+*hh
Wave Direction $SQXDR,A,0,D,WVD*hh
Swell Height $SQXDR,D,0.0,M,SH:*hh
Swell Period $SQXDR,D,60,S,SP+5E
Swell Direction $SQXDR,A,0,D,SD+*hh
Sea State $SQXDR,D,0,G,SS*hh
Water Temperature $SQXDR,C,-10.0,C,WT*hh
Precipitation $SQXDR,D,0,G,PT*hh
Salinity $SQXDR,D,0.0,G,SAL+*hh
ICE $SQXDR,D,0,G,ICE*hh
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=

- ZA £ ZENO 3200 &9 oy

* Zeno Protocol:

#0002210570/04/09,16:23:00,1.3,218,1.5,217,24.4,40,

1020.20,0,12.2,83

* Syntax:

#00022105<1><2>,<3> <4> <G5> <6>,<T>,<8>,<9> <10>,<11>,<12>,<13><14>

* Fields:

<1> Start of Text = 0x02
<2> Date = yy/mm/dd
<3> Time = hh/mm/ss
<4> Wind Speed

<65> Wind Direction

<6> Wind Gust

<7> Wind Gust Direction
<8> Air Temperature
<9> Relative Humidity
<10> Air Pressure

<11> Air Pressure Tend
<12> Battery Voltage
<13> Check Sum

<14> End of Text = 0x03

333 W7 Ao 2A

TH7] AojF-9o FQ TV|FS 27FA otk WA GPSA] E0jeE PPS
(Puse Per Second) HA9 AT E o]&dle] 7 Sz HIE FAd
On/Off 3= &7 A 7153 545 Aofst= 597 Ao 7]5oluh
7F 7] A

7] AEE GPSolA E0l9 PPS AT E o439 TimerE 7Fs AH



SAG A7 @92 THVIE Al Ia d= Ve ot

PPS+= Puse Per Second® 1%e°f 3+ WA HXx 235 BE HH&] F#r}
29 3 WA =9 H= gRE 22 AT E IEH e TimerE AlZF 3

=
ol Etolol] wtz} FEE A= Aoy |Ed= GPSE Fd =
s

ol
=2

o=
NMEA 2% 5 RMC, GGA 5 At AH7} B0l AkE Hd AEE #
el & RTC BFg o] 83te Eldg AAste] g§Ude 573 3ees 4
o] AT Ty o] A& AME F AF NMEA HolH FAle] & Ak
dolok Az Ao wE Az dHo]2 Aste] AbE AEE] 57 AlE Gt
et 28y 85 UoE GPSY A¢ 94E Al & Ae A Ao
2 YAd As5E FHgvh o FAcksld YAE AEE 29 194 9
= XAt o] AE o], AA Ete]ME wEe] F7] el AHEIEE

2z e A @2y LED Wale] 25 ARRShE s H7|o AR A
& ool wet iz R ofFE AEeEE AA 3laL, o HHE AIS
VDL #AlA] 6H& F3] #elgoz Hi HEE 3t F2uA 9 F2 7]
T % oty AR A Vs mA 8] YAl Vs weldh o] Ve &
2= 2] AIS Base statione &3 72| A ¥o l= AIS VDL WAIA 695
AbE Bkl 5 X MAAE BdorA, #A9 TEE YA AE F

e A gl
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3.34 ZRAME
7F. ATMGA A8 F

A F

Switch UART to AIS

i
HNO—& Zeno Data Received?

Channel

P
< AIS Data Received? /\)—YES—

Token data from AIS
Message and store

N

NO

e

Switch UART to

ZENO Channel

YES—

Token data from Zeno
Message and store

.

L

|

Switch UART to PIC
Channel

L

Request Time, Data,
Lamp and Racon data
from PIC

o9 324 ATMEGA Main Loop
Fig. 3.11 ATMEGA Main Loop



t}. ATMGA Timer Interrupt %

et s _
[ Interrupt Start A o ..,\\
S j < Battery < 9v? i oAt Massade
| A S 12/14 (Low batt)
Get battery
voltage and NO
solar voltage J,

Send Message

l /L/ ) r’)\.‘
amp Error? ~—YES
12/14 (Lamp error

v o o™
~"Time to send ™~
wessage s YES® Send Message 6 -
‘,7%5 A
NG . atteﬂf <9v AND~ Send Message

,/'/‘IK\\ WWYES’ 12/14 (Low batt
=S = : AND L amp error)
_~—Time to send o

Send Message 8

NO

,...»%e to send

"‘-\Mgsage 121142

NO

/4&

—

s “Time to send ™~ Send Message |,

NO
ke

-

Interrupt End \"|

- v

9 325 ATMEGA Timer Interrupt
Fig. 3.12 ATMEGA Timer Interrupt
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t}. PICI6F877A A& F

Start

~Command receive from e Ryﬁrnlfe A;P;ll?tl;ff‘; rEjTL,
ATMEGA1287? _af , Racol
p Lamp Data
o
NO
p
CDSis on? _YES> Turn on lamp

NO

9 3.26 PICI6F877A Main Loop
Fig. 3.13 PIC16F877A Main Loop
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A sl a8 8 2 7, 49 A
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i
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rir
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341 ABFHAY A2¥

AIS AEFIAPY Al2"lL2 7 AIS 7[A]FolA BHUE AIS AHAERE
TCP/IP 7|xke] HEHAZ fAAX ] ARt Algd XEE o] &3te] =49
ATS A A R gEEA 4K, 78§52 A4S Aelstel doleue)
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