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Abstract

While recognizing that Loran-C is very important as a back-up for satellite systems, the introduction
of EUROFIX, that it uses Loran-C system, was proposed and admitted at 9th FERNS(Far East Radio
Navigation System) Meeting.

But, the FERNS countries should consider whether the cost-effectiveness of the system could be
improved by making use of its communication facilities to integrate more closely with satellite systems.

And, the members were requested to give this proposal consideration before the 10th session of the
Council. For this matter, Korea planned to demonstrate transmitting EUROFIX signals from Pohang Loran-C
station (Master of 9930 Chain) during the 10th FERNS Meetings.

Therefore, this thesis describes the analysis of EUROFIX datalink and progress of EUROFIX construction
work.

This thesis is the report with regard to the sequence of this demonstration of EUROFIX in Korea.
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Table 2. Representation of 7bit binary data

Modulation Pattern Bit Representation

--00++ 1 0 0 O 0 O O
-—-0+0+ 01 0 0 0 0 O
- —-0++0 0 0 1 0 0 0 O

0 0 01 0 O O

— = 400+
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g 5% W2 S £F RTCM SC-104 €4 9
o 3o], ¥ 4. 9} o] EUROFIX wiAl#A] X
(83 gl 9 AR HA L AFA o} g}

2.5 EUROFIX Zg/Al2] H|E &84

NELSell4}+ EUROFIXE #ju]43}7] $18] 4719
Loran-CZellA 283 £ wv]go] 750,000 US =3
7} £tz Hysdch AAE] dgdsld, DGNSS
o) AulE T AFE XA ddFT G
188000 US dejuct "4 2L u|go] ENUSS
2lulgir}, o] AL £ FoE v R A 4H
£ o2 ulgo] A EA 9& Ao 45
= Helth

o2 Eof, 1000km x 1000km % 3.14 ko] x|3-g
AW sle 39, Loran-CF-& o]43& EUROFIX®]
7% 1719] Loran-C 23] 835k} 200km9]
A WE 7H3l fBdL ¥z el FHfede
DGPS o] 25707} d ) § Aladg w839
ofl A Al Hgle of, Ao vz & 7} gty B
Ao},

Input (x) output _ clx)
3
2F H& }————{ T }—

| ]

e #x 28 ¥
Crgralol A4 b [
A &

a8 6. dubd el RS #Ze9 tj=ay
Fig. 6. Decoder of general RS code

E 4. EUROFIX w|Ajz] 29
Table 4. EUROFIX Message Format (based on
RTCM type-9 message)

Function I:I)tfml;?t:r Resolution Range
Message type 3 8types of message
ZM_Odlﬁed 13 0.6seconds 0-359904

count
Scale factor 1
UDRE 2 4states
Satellite ID 5 I2satellites
Peseudo~Range +655.34 or
Commection €1 16 {002 or 032m 18 4
Range Rate 8 0.002 or +0.254 or
Correction 0.032m 4.064m/s
Issue of Data 8
CRC 7 Data integrity
Total 63

H3Z EUROFIX T8 I8t AlaH
FHI MY A

g=o] EUROFIXE %9]3}7] $18 AxAgL
o}-g-3 2}

A A= 2001 8Y 20 F-EA1H] At &
Al A=e 23t AF71F DGPSH 2312 Loran-C
7o) EAERe) AAY AlFelr)

FHA cAE 20019 99 14 %E 547x W

3 ebg] 9 ¥A 9 wAA] 2} Loran-C 52| ¥
Z dlo]ebE el 9 ¥Al9 wA A2 A= 2
dg & o Ao|r}

ANA e 20019 9Y 54FE 10¥Y7A)
EUROFIX #Z7]|& o4& 53 41719 Al2d
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Loran-C 35-#1<1(9930)+l ¢l EUROFIX A%l Hs 9

g2 AAslEzn g
WA Al 2001 949 10€ 9l EUROFIX A
A oAy Falen Yo
wizjate g 2001 9¥ 17URE 214714
EUROFIX & 4733, FERNS W EojA 43}
7] $18lA 102} FERNS# &3] 7+ 9| sisj &
+ 2% A3 E ¥ AYolr}

EUROFIX 2oA¥-g % AAgFAe &
ofAlu] 8- ¥ 59} o)

¥ 5 HAE u|&

Table 5. Cost for Test

M4E NDGPSE 98 a4t - & bl

3z

4.1 UiRofA{2] DGPSY EHEAF &M

"A Sl #44e] DGPSF & ol 43}
o YHE Avslel = NDGPS(Nationwide DGPS)
A{E 74 Fl st atebd a4 DGPS=e] 3
Ae 2E UKo o™ d3E nAE A &
A it

A4 DGPSH2, s 45m Et9y <t
v A5, $417] £ 0]300w, eV A& 10%,
HAA 2] A9 o] 8497} 100NM(180km)el}.

3@ 7. WSelA9 DGPS =434 Az}

Item Maker Price Fig. 7. Measurement result of DGPS field strength
in land
New Timer Kit for Megapulse Abt.
Eurofix Inc. 6,000.-USD VA 8] 28 7 Lo 2 N
3tAIgE, ¢ L o ¥ u ° 4
Eurofix Operation System ® ! - 14 2= whet 1 #4 DGPS
with short term Reelectronika | ABt: & U5l g=3A 3 & Ax, o] iF§A
lipense(iust 60 dgys SW ectrontka 5,000.-USD stal 7 9ol Atebx| 8 el 7% 50km, FHE A
e B e remeers R LR O ELR PR B ST ES
oot 8 T | Reclectronika | p S0t W b, 2gAdsel ojsjel 2 & Ask 03
Communication Line Korea Abt. 50.-USD AA WEAYE AWy e o9 #A
Charge Telecom. per Month. 7} BR3ghe= Ae 4 ¢ gt a2y o) e
Trip Cost, efc... ?&%_-USD v HeljA A EHo|A] Falvks g vsith
Abt. 575 4.2 NDGPS®| &ZA&g 948t Hiot
-USD+ a

o "olA AT E Hig} o], o] WL} ul &
Aol wlEEH AL 1Y 8% o, 6709 &
42 9 S48 oOOm 2xE ¥ ol 53
) Qteibe $4bAro] 370l <relubich o] R A3
£ AL AYsnA o Yol $+H4=Hs] A &
2%, delhe] Hgo] 10%elA 4%Z Folal AL
o 4 glgich ul4 =¢ 109 2R 1500,000
US g2le] uige] Exog dabgch

-Distinguished parameters :
e=2140 pf
fr=435.3kHz
R,=5.76*
he=61m
Rg=2.1*(Earth radial 100m 30 radials)
Estimated efficiency =74%
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O 8. 4 §-2x2 90m RxE 39 ot
Fig. 8. Antenna of 90M monopole with 6-element
umbrella top-load

300W 441718 o]-83 =] NDGPS Al¥ o
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DGPSZ9] #x|4% 57dlA] 92 &4 & gl
geh. ey 28 9dM B wisl 7], DGPS
Faoe e o] &2l FE3sT BrlgEet oAe]
Jul sl AL o= ¥ /N F(station)e] ZF A
717 | FEe] A A9 AsHHAE A
wsled Au)2e] o] &&S AL FAEEE & 4
gk Zlelc) &, sl DGPSF9] Au|2=&
FollA ol&slr] S8 HR(site) FE 4T 5
glot Aujae) o] 4 F B3 Hrlssiche
Zolc}. atebd, ool AT}l wte} o] §H
e Fu3E FdstEr] 84 EUROFIXE
Z9q]sle Aol A gAY Zloleln wddct

Hoz &2 &
& E=F2 g2 EUROFIXS =412 #1% A}
A oA 24, EUROFIX®] dloleigdzAte] 441 9
A Ao Wz g o] Ao [T FHE
o783, EUROFIX AlA®l9] £4]8 F5% Ha
o AP v of FREA Rl #4353}
At
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Fig. 9. Measurement result of NDGPS

oMz el 9 AExolelm wdEHch =i,
1000km =2 Zd gt Az Mujs Auhys
E /B2 E3g 2§dlo hitE AARAGE
AN = gk A=)

H, ke DGPSHE ol83te WEE AW
sl & P32 NDGPS A4, nj 42 &4 &
e 7zl QS 4330 24, DGPSZEe
BA4E 5 NE 248 5 9gdeh 2}
ol¢} 2 42| DGPS Iz AMu|xe o]
A FR3E= JEZ 22 W) geii], DGNSS
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