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ASF Measurements on Maritime by the Signal of the Pohang Loran-C (9930M)
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8 ¢ : Loran(LOang RAnge Navigation) A1 &5 o]&3F ¢ Al Agro 714 & QTS nAE 22324 TOA(Time of Arrival)
= oA 2] ASF(Additional Secondary Factor)o]th. whebr Fak4 o} akuk ok 5o = A7 WA Qs ASFS
ol AgEojof gh=tl, & AToA= el ASFE FAHst= 7S A7tk 2 SAYHSE X3 Loran-C F5(9930M)ll A &
2 O}L 2 5o 2 FA7]9] 7IENEE AFgdAANAE 7w SAToRA ol ASFE S48t U el 12 3
SA3AAE 3 km (HAS R AAste] S8t sFSANA BEEE Eol7] AsA W1 tElvel 271 FEHIVE Al AFE-E)
Rom A 9254S 91314 DGPS(Differential GPS)F42171E o] &3l th o] WHE o] 83l oA ASFE AT 22 M ASF
of| S5k vlagt A5 AU

L

Aol 1 27 ASF, A9 A, A st=A

Abstract : A significant factor limiting the ranging accuracy of Loran (Long Range Navigation) signal is the additional secondary factor
(ASF) in the time of arrival (TOA) measurements. Precise ASF values are essential if Loran deliver the high absolute accuracies
demanded for aircraft approach, maritime harbour entrance. We measured the absolute propagation delay between Pohang Loran signal
and Loran receiver output signal by comparing with Cesium atomic clock. In this study we measured ASFs between Pohang 9930M
station and the 12 measurement points in the Yeongil Bay by using the measurement technique of absolute time delay. The measurement
points were spaced at interval of 3 km by 3 km. An E-field antenna and an H-field antenna were used to improve the accuracy of ASF
measurements and a DGPS (Differential GPS) receiver was used for accurate positions. We have gotten the result that the measured
ASFs were compared with the predicted ASFs through this measurement technique.
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gk vl QTHILA, 2007). #4, "= 5 A FoA = 2
S o] &3 91X Ak PFATF & S3 GPS WY H &
23 gre] FAFPA 2D 100 kHz) F9HE AL F/ojA WO ASFE S ATH uh 9o (Luo, 2006;
sto] o] @At Al MU 2E AFetE AT FHAILFT  USCG, 1992), 28 3 2 9% Ao 714 24 43S F
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Fig. 1 ASF measurement system on maritime.
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Fig. 2 Ship and system for ASF measurement.
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Fig. 3 E-field antenna and H-field antenna on the ship.
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Fig. 5 TOA measurements of Loran signal on the ship.
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Fig. 6 Measured phase data by subtracting the PF on the

ship.
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Table 1 Comparison of measurements between H-field and

E-field antennas

ASF 453 )
H-field / E-field, us

12 11 10 9
0.36/0.34 0.43/0.39 0.45/0.43 0.44/0.38

5 6 7 8
0.43/0.39 0.43/0.39 0.47/0.43 0.44/0.40

4 3 2 1
0.41/0.33 0.42/0.35 0.41/0.43 0.43/0.41
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Fig. 9 Measurement points on the coast of Yeongil bay.

Table 3 Comparison of data between predicted and measured

ASFs.
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