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ABSTRACT

In this paper, the channel access algorithm for the AIS is analyzed and the design of the functional
modules is presented. The function of RATDMA, ITDMA, FATDMA, and SOTDMA algorithm defined by
ITU-R M.1371 specification is analyzed. Each TDMA algorithm is designed as a modularized function. In
order to verify the function of designed channel access algorithm, the algorithm is implemented using C
language and simulated on the PC environment. The simulation results show that the algorithm can properly
allocate a transmission slot and is satisfied with the requirements of the specification.
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AlIS(Automatic ldentification System)y At} AlSe  Fsjalel Ao} 7] X F(controlling
dut e dubs dUat BAE Al AA FE, station)fl AYE HAxsiHAs AgHoz HFB
Fgaf AR 2 oH HH JRE FTHFPeEAN A 2 F U E stojo} sH|[1] 53] ol
) Z4 e %%g WR)8kal,  VTS(Vessel Traffic 7158 == A oY "L %}"’a]zoﬂ
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A st Mestgoh 48dMEe Hd A& &
12)% % RATDMAS} SOTDMA %1%} 4
A AFE A% 29 49 dHE ANssen
o2 284 Yehdt
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21 AISe] H/W 2 S/W A4
AIS= H/W3S) oloX &85 = B4 ZT2EE
S/WE FAdn. 19 14 Ax H/We 4%

8 A

l_‘.GNS'S oo Communlcanon“ VHF

Pri Transceiver

Y 1. AIS H/We] 34

GNSS(Global Navigation Satellite System) 4=
A7l dete] 912 FH Y5331 TDMA 54l
& A% N2 57 A5E AT S5 I
gt} B4 T 2 A A (communication processor)e
A AA"S Bt AIS WAlA] A2E g%
3tt}y. VHF 44241 7}(VHF transceiver)= VHF ¢
Aol GMSK/FM 2]-g o] &3t B4 5418
sea.

ITU-R M.1371 &<t} A= OSI(Open System
Interconnection) ZTZEEF Zdeo 7A3F FoA
AlSe] B2 A% (physical layer), 3= A Z(link
layer), IEY A% (network layer) @ A4 A
(transport layer)] 7]%& T3 FHci(1].

22 AIS 228 E A&
221 B A

g¢ A% VHF dolH J3E F3td vlE
d(bit stream)e] £5-& Aot 2 AF9
Pz AFAHQ VHF transceiver?) 7#2& w2
vd A&g uleg} Zo] Hojy Wz W
GMSK/FM 2] & Agaic.

222 H=3 AF

P AFL A% A LFE HZE(detection)d}
31 A A(correction)d}r] A dHole] #I|A
(packaging) W& wAFM A=z AF o9
Al el BAZez Yxch

2221 B A3 1-MAC(Medium Access Control)
MAC #%& VHF dHlo]g %3¢ TDMA %4
& AHSEld H&Ee WS HEFst MAC A
229 GNSS $417]¢] 1PPS (Pulse Per Second)Al
Zt B7] A5E o] &3l TDMA 548 A% A
4t 7 2 A$ &£23 =YY BUEE F

B,

2222 ¥ 7% 2-DLS(Data Link Service)

DLS AZ& dHelH J3& A4} =& )4
3a dolHE dd, A R Aol Wy A
Ciass

2223 R A% 3-LME(Link Management Entity)

LME A%< DLS, MAC 2 Eg AZ9 537
< Aolsly dolg Ao HEse WHS A
&t =8 52 % =(operation mode)s} z}zt
o] AR HFPF Ad A& gnES L4}
= 7152 #Y%d.

223 MEY AS

HEY AZFL Ady 92 A= &4, A
7 AF A (packet) ] £Hl, Hloly P29 A
Hd 58 ot

224 A4 AZ

HE ASL AR2REH F4AF volelE &t
€ 2719 sizleg A@sn deoly #HAe &
ANE A3 49 AFHe QesHolag 97
Lig=

31 4d A& gndF

FEE T ALE A5 AHEAY A8F
o2 AMg3t7] f3 O A& ¢l F(multiple
access algorithm)& A}8-&ui3][4]. th5 H& &
TeEe A0 BN ¥z B¥ OF S
(CDMA, Code Division Multiple Access), F3}4*
8 ©F H&EFDMA, Frequency Division
Multiple Access) ¥ A& o5 HZE(TDMA,
Time Division Multiple Access) T2 Y& F
A, AlSAME ojFellA TDMA L4 & AHE
Lia=

32 AIS & A9 A& daeE AA]

ITU-R M13716| & AISe] aid A4 gag
Zo2 4 71A 9 TDMA ¢xdEL F4s2 3
. Z3z+e] TDMA @xelEL Asdtd wet 34
Al AbEEled Mutel F713HQ i HuE
Y= SOTDMA dndE& AHgdt. B =
Bol e EFEQoA AA)EE zbzte] TDMA &
nelZe 71%5L B o vNteg 3lo
dugEL AAHAY 43y drEEe 59
Y 2EZ AAsY ¢ngEy +8 2 F=Ho|
Lol &8 3ot

3.21 RATDMA (Random Access TDMA)
RATDMA &1 8)&2 data link entry phase©l
N Ag £%E TIHAAY ¥l WR TR oA
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AISE A4 W% dued 49

E A4" o A&t RATDMA dud&e
probability persistent (p-persistent) T EFES
A48t NS(nominal slot) 22 E 150 &2(4%)
olUle] F8 <& F(candidate slot) ZofA ¢9l9
££¢& A4yt & 1& RATDMA 2g9 9%
ER R ogul=s

% 1. RATDMA /28
g4

NS ID, AIS 2@ ID

A & ID

§/&9
Nk
&9

3.2.2 ITDMA (Incremental TDMA)

ITDMA <¢x1g]&& SOTDMAS data link
network entryol A S T Yy &£F ol
v Bl F7)(report rate)o] UA|F WA EE o
A #d vAlR e AE Al ALESo. ITDMASY
A &% RATDMA Q12 &L ol43le] AR
37y SOTDMA &aglZ& g o] &3ty mig &
233 &2 L A3t ITDMAAA o} g &89
A& L A8 &% 571 (slot increment) 9+8 4§
o]zl =& H$(SL selection interval) oA <
ojo] Mg £% ¢ YRt ¥ 2= IIDMA 2%
9 9&9& vERd.

¥ 2. ITDMA ¢l/%9

A/&9 &
Qe Ha A4 €% ID, AIS A9 ID
E£E S7HE,
28 |9 d¥$ &5 ID, ITDMA 54l H

3.2.3 FATDMA (Fixed Access TDMA)

FATDMAY= base stationo] ¥HE 2 Q1 WA A&
dEa7l A AHEPTh ® 3& FATDMA =
Y d&4g Yehdoh

¥ 3. FATDMA §l/2&%

/%9 e
A8 N4 &2 D, &% 3%
Ze 998 &% D

3.2.4 SOTDMA (Self-Organizing TDMA)

SOTDMA ¢ 1ng&2  o}F 7IAZ(mobile
station)of A1 A& A (autonomous)e}sr  AEFH
(continuous)©.2 Aule] 9x FR L 33y Fu
w37 Yl AE-gth. SOTDMA %l
Z1AFE HolEH w@ A A OFE
(communication confliction)-& 43 3l0 FE0|
BASHAL A Aol AR 24 glo] W=
A #HEAE £ de BHE ATt E 4=
SOTDMA 2 &9 ¥&9% vehdch

rlo u

® 4. SOTDMA ¢/29

A/EE e
o ) <2 ID, AlS A9 ID
Hil F7], A Aei(phase)
Z2 |ddg &% ID, SOTDMA 4 A

3.24.1 Initialization phase

Initialization phases| A& 183+ VHF zj'gel
A delel g FAste 2z Adte] &% H{
g gt £%9 AF dHe ZHY W@
(frame map)e]l 71&332 FAl 48 HAAE
T4t e de 93] JRE WRE ¥
FRE Jehdle A8 EE(user directory)S
Rickig

3.24.2 Network entry phase

Network entry phasedlX+ Ago=z £5&
A43L7] 915+ NSS(norminal start slot)& A=
gt} Network entry  phaseslA] NSS&=
NS(nominal slot)2.2 A=l 9 AFdA ¢
o Wy F7|2HE Nl(nominal increment)
£ 24U o}F NS¢ NIzRy A" @9s
A7stn A4 HLAUY TR &8 FolAM dY
9] NTS(nominal transmission slot)E A&3}n
NTS7F ez HA4d =Zd g A+E veids
time-out(3~8%) AR E QA

3.2.4.3 First frame phase

First frame phasedlX €% ¥3& ITDMA &
122]&& AFE3t). Network entry phaseo]| 23
g 3 NTSo =g AS o €59 M4 &
deia NSE ZAAsIi NTSES Mgt o)& 5
ZHdol AR wWirtx A wrEgc a2y 29
First frame phased] €% &9 H#A L el

o.
*——NI————J
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219 2. First frame phase?] £% &% 334

3.2.4.4 Continuous operation phase

Continuous operation phaseo} A& First frame
phasedll A} &gt NTSE o] &3t AlIS WA A&
A4 AAE time-out gg Y ZAAY
o} ek time-out ghe] 0o HAE ATos A
28 NTS9 time-out & H=RFch,
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< 339, 448 RATDMA % SOTDMA
aeEE PC FoAA C Aol olg3te] 7@
itk 2ol AdaMe Za W 28 o
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13 3] RATDMA €xgl&e 2o A4y F
A5 et 28eA tR35e NS Hd
3 &2 z}0]Q offsetS VEh® Ne& ztzte]
offsetel] thgt W= & ehdtl NSE 10 &3
utZ Z7FAZ1E A 0| A FE 224971 A 2507 €
NS°1 il €% @9S FA}AYG. 2HAA

2ol BE NSo| didtad 150 €% oo Af
%-i—% AP SE & F Atk

E 5 SOTDMA ¢xaEe ¢ 9 A7
g Jveldy. 43 Ax 449 NSE2RE A9 §
A W JeA NTIS7F 2RAHASE A&
Z Atk =3 NTSY time-outo] 00] HUL #
$ MZE NTS7F &3de Q39
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Frame| NS | NTS [ Offset [Timeout|Frame| NS | NTS [ Offset [Timeout]|Frame | NS | NTS [Offset[Timeout
1] 116] 106 239 7 20 116] 106 239 6] 31 16] 106 239 5
1| 341 385 240 7 o[ 31| 345 240 6 3| 3a| 5] 20 5
1] 66| 585 184 4 2| ses| 585 184 3 3] ses| 85| 1ma 2
1] 791] 769 254 3 2] o1l 79 254 2 3 7| 79 24 1
1| 1016] 1023 208 5] 2] 1016] 1023 208 4 3] 1016] 1023] 208 3
1| 1241 123 252 6 2| a1 231 252 5 3 ] 1 252 4
1] 1a46] 1483 193 4 2] 14a6] 1283 193 3 3| 1a46] 1483] 193 2
1| 1691] 1676 260 5 2] 1601 1676 260 4 3] 1691] de76] 260 3
1 1916 1936 216 5 2 1916 1936 216 4 3 1916 1936 216 3
1 2141|2152 0 6 2| | s 0 5 3] _2141] 2152 0 4
4 116 106 239, 4, 5. 116 106 239 3 6 116 106 239 2
AEEIEES 240 4 s| 3| 345 240 3 6| 3m| 35| 20 2
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| | 769 254 0 s| o1 799 0 5 6 | 79 0 )
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4| 1446] 1483 193 1 5] 1246] 1483 34 0 6] 1446] 1469 0 4
4l 1e01| 1676 260 2 5| 1691 1676 260 1 6| 1691] 1676 30 0
4| 1916] 193 2]6 2 5| 1916] 1936 216 1 6| 1916] 1936 37 0
4| 2141 2152 3 s| 2141|2152 0 2 o| 241 2132 0 1
19 3. RATDMA °£_n_\’-l]”‘ 2o Ay Communications, 6th ed., Prentice Hall, 2000
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