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A Study on the Design and Implementation of National
and International Mode NAVTEX System

Jeong-Dai Cho . Seung-Wook Hwang

Abstract

I thic aper. it is o discussed  that the design and  implementation ol
nationale internationad NAVTEN broadeasting system and receiver. NAVTEX system
srovides  shipping with navigational and - meteorological warning and information by
antomatic orint-out from o dedicated receiver. National NAVTEX system means the
Suaem for the broadeast and automatic recoption of maritime  safety miormation in
Korean bvomeans of narrow-band direct printing  telegraphy. International NAVTEX
et menns the svstem for the broadeast and aumtomatic reception of maritime safety
mtormation in longlish.

I the GMDSS, NAVTEN receiving capabilitv is a part of mandatory equipment
which 1= required to be carried in certain vessels under the provision of International
Convention for the Safety of Life at SeatSOLAS 1974,

To implement the national NAVTEN svstem, the Korean character code for radio
Dansmission  was  designed and proposed at - first. - After that, modulation and
demodulation method  for transmission signal, character synchronization method. error
detection and correction method  usig 1FEC and the algorithms for  processing of
ransmitted data was implemented based on the IMO recommendations.

A« the hardware facility. V2O MIicroprocessors made by NEC, IBM-PCs and attached
bomrds was ased inimplementing the NAVTEN broadcasting system and the receiver.
The simulator wis particularlhy designed 1o test the exccution of implemented modale
of NAVTEN transmission sys=tem. The implemented NAVTEX receiver was vertfied
through the process of receiving the NAVTEN messages in English broadeasted in

TAPAN. and broadeasting svstem was tested nsing the verified receiver.
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As a result of experimentation, it was verified that the NAVTEX system in dual
mode could be made in one system and the proposed code was suitable for the
transmission of NAVTEX message in Korean.

A1g A =

AA g2 - SHHAE (Global Maritime Distress and Safety System, GMDSS)& =
A#A717+  (International ~Maritime  Organization, IMO), FAHALY A F A 7]
(INMARSAT), =4l 42 7]7(International Hydrographical Organization, IHO)So] <3}
o ZAgFer FFE AAAZ Ygzd D FAALZA, F) o] Foko)A] o] -85
i Ae FEe] §4715E Hute] GABANAT = 23 A Ao}
GMDSSE #l3sAA 2"el AFAAe 24, e Mes2 24 ggAso] A0
AR71E2 F83o], FPFA Mulo] NIAQYE EANSTHL FHIIEE go 2] 2yt
2 A AlAgo 2 A Mt oy}, AT ¢ 2 Mureato) EE T
F3E AR AYFA AxE Rojg W

GMDSSe] Ao lolA] NAVTEX Al2dle QAP AR 2 World Wide
Navigational Warmning Service, WWNWS)Z €9tA9 s et Aut4e) 4448 9 3
TAHRAM, Si%te] ST A Mure] ko] B AR (454 B Lzo| Tt AR, g3
AR, 7147AR, AAddRr @ 7l 2138 Fn)= AAZE F34(518KHz) = w43}
A, kel A" #A717F o] JHE AFor FAsY FA" wAAES Ay
(Direct Printing)®d 402 F2ale |3t R w4 g o)) U616

& =T $F/IR olFEE NAVIEX Al28e] A4 2 Tde #g uylgoza
AN HRE WS A FZAZAAS AU, NAVTEX $2/48 mce] 74
Tl A% eFHE 9 B3 YudFE NAVTEX wlAA ] 44, 4% 2 xEZe )
T A TAI}YoH, o5 ol§3ste] NAVTEX 44 AEdoly 2 472 2=
3Tt

A, WETQ B NAVTEX W53, 1, | S0l S48k walxle] 2=z )%

d NAVTEX 41 AlBHolEE olgslal TdH 54718 A% Ax 2 dpags
88 Thed e gQdtdon, B Jee gl Aste] A48 Fo U}

A 243 NAVTEX A%

== NBDP¢} DSCWalo] F3 A]|A®]L 14
ey, A $41L DSC, e wEe F32 NBDPE o834 ).
ool @& FnFolA NAVTEX A28 518KHzHo] F5}42 Al4-3H= NBDP Z
HI2A AAG R S(WWNWS)E At jaetd Aue] £448 95 R
gl olth,
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2.3 NAVAREAJ m& #FA17

NAVTEX Al2~®le 518KHz F3<=He AAlZ8 02 Al43a lon AA zZ A
< 47019) NAVAREAZ U1, 2t NAVAREAS] 67} wWaAAd-L d9sla] W4 A 7S
Fujgo 2 g Fa7te] 41 glola Utk NAVTEX ¥5A1Ze w453 4413
of 108H F7|2 AZEn, IMO9 53& A HojUd 42 WWNWS W42
NAVTEX ZA#(NAVTEX Coordinator)o] F#3le] Fo]2 Alztdlo] o] fojx|n], Fit
AR 2 FQ7H ol Wl AGAZE o]k IIFgE4lo] 7Hedth. NAVAREA A9
Wb A)7he) wi BAYE] S Table 2.1¢ YERN QLT

Table 2.1 The allocation of broadcasting time in NAVTEX system
".

Scheduled Timee(UTC) Geoupl Group? " Grewps Greupt

00 O 08 12 16 0J]ABCDEF|GHIJKLIMNOPQR|STUVWX
0 - - - - -

A 3% FZ/IE BT NAVTEX A2He] 3c 9@ ALAA Aot

o] ZojA A% NAVTEX FHEZA Al g A2t

S o) =% A=
FE/Fw olvgre WU

= b = =3 =

ZlEstaial g g2 WEe Akl 4¥ NAVTEXOIA AHS-FQl Sl fal B4 44

F=Ql ITU-R ITA No. 2 ZEE U2 AR sldA] 3F FTHAE ITAAES

+88 £ AEE NAVTEX Z=AAES ggsigon, dR-rso] Aojdss 93 WA

o] @2 =9 RIS TEE £ UEF Ytk NAVIEX 2% 7= =3
E

WAooz pARERHN, 7IEY FAAS AA AWIAFNA gomA
A AE Y AFAAS A F A== ASIH

31 F2/FE olFEE= NAVTEX Al2de] Z=A4 9 At

QE/H2 ©lFEE NAVTEX A29E §13ke] Table 313 o] d&8/82 2
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Fig. 3.1 “$+2" character transmitting in FEC mode

Fig. 32+ J&/32 olFRE NAVTEX HAA m=wstalge] 22 tolojaglor
Al AT Bt e 2 GRS 299 dFIAS 9 ASCHZER WEd & 24 A3
= APE Yerd Rl

v
238 32 IR W
v A
BIBA - i b i - SPACE ‘A’
1 . 00010 i 00011 i ooot0 00100000 01000001
v A
NAVTEX 74 A4 m=zeol wig
v A
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Fig. 32 Code conversion procedure with NAVTEX message of Korean/English mode
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41 NAVTEX Alzwe] 44 2 73
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NAVTEX 4217137 Fig. 4134 2ol REF 4l 4214t dlojy Ay FEC 25w Losh 4
B B R P B R e R 1o
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Fig. 4.1 The function block of NAVTIEX recerver

RIE Ao iy [SK Ale s 1;1»‘45,]0] Apdwl PIBA o G qealalal WAl §of

DOl e g wglsle], AR odlolul AN (Serial data receiverioll s 8 Ul
LA el palyas DO ‘31_?1_1:] Aot Ae A mrekel el e 9]
vy w2 e v Al elel el v v sl Bufforing) 712 2 viul dlelul wisfel 4 4
a1 “’]L]“\. FRC Wit 28 dasl snvai A dlelul xfefyell Al olv] b w4
spo) ol srol Al ASCIL sy el wiv] 4wl 21e At s iy ul PEC
I R AN 51‘ A Aol Aldd -r E vk A Physical Wolink laverell syl sy
Soghv dleidd Al gt Alesgl el sl oAl Aol q4d, Eel b Alaye) gl
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Fig. 42 Hardware block of NAVTEX receiver
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NAVTEX 2-4171& Fig. 429 o] RF NAVTEX A5 £A-& 9% RF 4%, A
29 WA A 2 Hs g3 vAAAYF ZAE, 591¥] EA]F(Indicator)
o ¥33= 0 RESo R AASATY

411 RF Az A%

NAVTEX 24l71¢] RF Alg $ARE gHuz RE $A8E A3s FF3= RF
z% g =AY bandpass HE, FAH ohgra A5 =7 :
o 5]18KHz+85Hz FSK(Frequency Shift Keying) %402
BzA7E 2zxr] 2 WEd DC 455 FEA7= DC
430 z¥ 7% REEE etk

(0) avTENSA

‘—+ To DATA RECEIVER

Fig. 4.3 Block diagram with the part of RF signal receiving

412 w©lolet ¥

dlolgl HelFe NAVTEX dlAAel $£4& 943 Aaxgda gud 3 5 w49
A%, EHATY  7]se  zZorn, NECA  V25(xDP70325L) MPU, ROM
27C512(64Kbyte), RAM 62256(32Kbyte)e] wima et tlxt] B /O Je#oligor
Adth E3 NAVTEX 441719 7do) A188 ZAE= @ A4 ZdH2A, SEIKO
Abe) 1Ei® g ZE Q] MTP401-G280E A&ttt o] ¥y RES A7H4, g Ee
AAE, Aad, 2 AHY D 2Folgke EHo U

E =89 NAVTEX #4171 71%¢ F&37] 915t 4AE delg Al s
Fig. 4.4 et ot

413 HA|¥(ndicator) A 2 +&
NAVTEX 4171 Al dolA F2AEE EAI87] Y5t 47019 LEDE F-&#332
C 4N e Agsn, A 7 2 AZE F4A HAAE FAse dEEE
B (Interactive) 71 5 3t 1624/21 x1 &) =72 LCDS AAldl TFAI A
LED 1& %719 PHASE LOCKS #237] 9% Zeols, LED 2& 9134l %(Phase
Signa)FA F, wlAlA 9] A AgE #3918yl A3 AMS-stHch. LED 3% LED 4+
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Fig. 1.5 LED/KEY interface circut
12 NAVTEX A28 £xEgoe] 7+¢

NAVTEN alz]el mla A A=A 2 s B3 & e]is start 10, phase_i(), ready _10),

receive 10 U reset 00w eAlE 5ol Al ARz A el ISRUnterrupt service Routine) o
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=do] JEYES Alesta.
Fig. 462 Hlolg} 4 2 FEC ZzEZaa 349 ISR A4y aols ded 2
olth. V5ol 9% AHUE Y ¥E 0

(INTPO)l TTL @@= gjgl€l RF A& 9

Rising edgedl A start_i() <7} 718 HXA

THHET o] JAEYE Mulx 8L Vo5 4

5 Elolr QIEIHE 2(INTTU2)S AHS-31,

Fgso] A start_i) WE S reset_i() 4 / \

= WAJT EI, start i() FFE RF 215 gemm——

°] Rising edge wirlt} Elo]™E 5(msec) It ERRoR

Aol B2 APFE 2AHF}L 2czc -
10(msec) JEI¥ Elold(Interval timer) ¢!

HHES phase i) §5E £/ Mg A%

st 2z F7]E o2k ready_i)

= A A9 A1F-E YEdE ‘ZCZCT B Fig. 46 The state transition diagram
28] FE2E Y3 AR 259 AL for processing of FEC protocol
= “ZCZC" BAE &3 receive_i)

42 ISRo] wA =, WAL £A, deldy 2 Wiz 45 gAe 3
& A3 €

| T
X daFa*TX, data[bX _mask | RX datezRX L.r. RX, masx
|
::E!ZFIE] I_H.mn__ll 123
29 -u!xm[x mapk>»1j X Fagk-RX_aaaks5]|
@ =0 ‘m 120

Fig. 47 The flow diagram for processing of FEC protocol in reception

Fig. 472 FEC AEre WAooz A8 NAVTEX sHEdAxE S8k, 1]
E de g AEE s xeshs 34 Jeudg
NAVTEX g=mal A9 48 93 FEC TR ES Ao 3138 HE £A 22|




P/9% o] FRENAVIEX A29el 44 3 7del #8 A7 459

of Uil njr o] & ul(hit error processing), DX AL A=AlN-abe) A 4ld sl RX A
oAl Aol el Abelu] o vl x Ylicharacter crror processing), o] x¢]< ] &

T Al g0 Fe s A
13 NAVTEX #41 wl#2e] m= e

NAVTEN @350 ITA No2 stz b Al v o tAds)d oy oy el vl
A0 letter 1) 9l 264ke) figurel Wi 23 olell ] Fig. 48 (le] aleldl 4= 9l
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oupelvi stvl upsolal el 4 glon,
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N P )
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vobrgphe b Code Fomy - 1y pedet strict
s ned chet leluf.!\l(;.\‘\Jv,A\'l M nnsigned fasce. 5
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Figo i The arayv able of English code Fig, 19 The structure for Korean code

A5 FdE NAVTEX Al2E 9 A]g

TAE NAVTEX F4l7]e] A3 A}

Felsl gl el ol NAVTEN =alzjel REF 42aly Al s
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Fig. 52 Output signal of crystal filter
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Fig. 5.3 Input signal of limit amplifier

52 NAVTEX 41719 715 A8 373

AlZHEl NAVTEX $A719] 71%%< Al@s7] 918t NAVTEX $4AE
(Simulator) & &8t gith. NAVTEX FAA A& elEE A% WAA #0715, o

Fig. 54 Transmitted sampling of NAVTEX message
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Fig. 5.6

Implemented NAVTEX simulator
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Fig. 5.7 Implemented NAVTEX receiver
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Fig. 58 The transmitted message and output result of English broadcastmg
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