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Abstract

The accuracy for determining fishing ground and for setting fishing gear location, and the
repeatability of ship position vary depending on fishing methods. Especially, Loran-C has been served to
give fisherman highly accurate ship’s position, and a number of fishing vessel are equipped with it's
receivers.

In this paper, in order to evaluate the accuracy of Loran-C fix of Korean chain in Korean southeast
coast, the authors examined and analyzed the data of the receiver of Loran-C(LC 90, Furuno) and
GPS(AccNav SportTM, Eagle) measured automatically and continuously for 2 seconds at interval of
Sminutes during Zhours from 11" to 215 July, 1996 at six observed points, that is, Pusan, Wolnae,
Pangojin, Ch 0 ngja, Kampo and Kuryongpo in Korean southeast coast.

As the result obtained, Loran-C signals showed little fluctuation with good reprodutibility. Good
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stability of Loran-C signals was indicated by the small value of the standard deviation 0.064~0.094s.
Although determination of the observed position could not be completely accurate, the extent of the

error was estimated smaller than 0.35 nautical mile.
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Fig. 1. Block diagram of the measuring system

RS-232C

Table 1. Specifications for GPS and Loran-C

receiver
Receivers items Specifications

S Species fi.'ccuNav SportTM

Channels Five Parallel
(Four continuous for position)

Updata rate One to five seconds-User adjustable
Position 2% m CEP
Velocity 0.25 m/sec RMS
Input voltage 6-3 vdc

L Species LC-90

oran Frequence 100 kHz
Receiver 1 W/m
Sensitivity

Tracking Capacity Master + 5 Secondaries (Max.)
Tracking Speed 80 Knots nominal
Input voltage 10-42 vde
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Table 2. Specifications of the transmitting sta-
tions in Korean chain

Transmitting Code Emission Coding Power Position
stations delay(us) delay(ws) (kW) (WGS-84)
Pohang M 150 36711 05450"N

129° 27 21 M40°E
Kwangju W 1194697 11000 AN 35°02°239%"N

126732 21295'E

2°36'25038"N
128°08"56.920°E

(esashi X 2bHhhz 2000 60

34724 11.943°N
139°16'19473'E

Niijima Y 4008564 37000 1000

44°31'50.702°N
131°38' 8.403'E
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Fig. 2. Location of the observed point and
configuration of Loran-C(Korean chain)
stations.
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Table 3. Distances from each transmitting stations to the observed points

Observed Latitud Longitude Distances from each station(km)
. (&4
points M W X Y
Pusan 35°07'55.20"N 129°06'21.74"E 118.44 23392 949.87 93397
Wolnae 35°19'32.63"N 129716’ 58.60"E 95.47 251.75 972.68 91870
Pang jjin 35°28’ 43.87"N 129°25'37.23"E 7872 267.10 991.14 906.87
Chjngia 35°36'56.37"N 129°27'09.80"E 63.96 272.33 1006.49 905.92
Kampo 35°48'01.69"N 129°30' 2557"E 4521 282.28 1027.47 903.31
Kuryongpo 35°59"17.03"N 129°33'37.00'E 29.44 293.38 1048.74 901.35
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Fig. 3. Daily variation for the time difference of M-W pair(a) and M-X(b) at July 11" ~14", 1996, in

pusan
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Table 4. The mean values and standard deviations of the time difference in psec at each station

Date M-W pair M-Y pair
Station

Day Time Mean RMS Mean RMS
Pusan July 18 13:00-14'55 12333.35 0.054 42807.56 0.000
Wolnae July 19 17:30-19:25 12471.27 0.087 42835.86 0.000
Pangojin July 20 10:55-12:50 12578.82 0.068 4285276 0.000
Chongja July 20 14:55-16:50 12646.22 0.082 4289854 0.000
Kampo July 20 1850-20:45 12742.05 0.029 42953.05 0.065
Kuryongpo July 21 11:45-13:40 16071.87 0.094 70171.40" 0.000"
" M~Z pair
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Table 5. Position error of the GPS and Loran-C fix from standard position and then 95% probability

circle
GPS Loran-C
Station e
PE 95% PC PE 9% PC
Pusan 16.0 434 251.7 54.7
Wolnae 46.6 89.0 5825 734
Pangojin 185.8 80.0 707.6 388
Chongja 55.8 2194 795.3 434
Kampo 276 99.7 853.2 29.8
Kuryongpo 215 105.0 641.3 68.5

* PE : Position error(m), 9% PC : Probability circle(m)
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Fig. 7. Comparison between GPS fix and Loran-C fix of Korean chain in accuracy of position at each

observed points
Li, Gi : Pusan, Lz, G2 : Wolnae, Ls, Gz : Pangojin

Ls, Gs : Chongija, Ls, Gs © kampo , Gs * Kuryongpo
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