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Improvement of Loran-C Timing Accuracy by Inland Differential ASF Measurements

Chang-Bok Lee* - Sang—-Wook Hwang* - Jong—Koo Lee* - Young—-Kyu Lee*
Sang—Jeong Lee++ + ¥ Sung-hoon Yang

* # Korea Research Institute of Standards and Science, Daejeon 305-340, Republic of Korea
#+Chungnam National University, Daejeon 305-764, Republic of Korea

8 oF: B AFqAE UFNA A8 23 9930M 3 FATe] 2kl E 0] 4319 Loran differential ASFE 374319 1L, 0]% 23l
2 A5 AE7] A s A A Differential ASF+= 3= %538 - A(KRISS) 2] UTC(KRIS) 7] TOA dHlolEjoll A Fosh
el T GFSAFEYo] HAH AAANNAE 722 FAO A E TOA HolHE 247t AEdozn 3ttt A7 <HHuE o] 83
Faostae] A o] 60 Hit TOA SAHZANE 0.1 ps oS WsHS BRI FHASSAFHLAANA S TOA FHZA= 005 ps o] W
A4S Bt =3 Fddguel FHASESARR AN 60% Hit differential ASF S Axb= =212 FH 27 G o3 Hu
0.1 us A7 Az WEAS Yepdh webs UTCKRIS)E 7|F& o2 2438 TOA dHolH = 2ot} Fgsd=94d8yd =4 do]
B & Zt7) HASHW differential ASF W7t G =o] 28 A58 o] &3 A 757 AFEEE 10 ns AE o= A = vk 183 Al
FEAAANAE 7|22 X3 $A7 23 259 79043 KRISSoIA 9] 28 417]9] &3 7E948S 435t F A3 /‘M o] ASF&=
°F 35 us® YEETh

;i go] © = differential ASF, TOA, A7t AEE, Aat XA

Abstract: In this study we measured a difierential ASF to improve the accuracy of time synchronization with the signal transmitted from
Pohang 9930M Loran station. We obtained the difierential ASF which is calculated from a difierence of the TOA measurements betweer
KRISS and Chungnam National University(CNU), and KRISS and National Maritime PNT Oflice respectively. The TOA measurement
at KRISS was measured by UTC(KRIS) reference clock and other sites were measured by atomic clocks respectively. The time variations
of difierential ASF measurements at CNU and National Maritime PNT Office were within 0.1 us and 0.05 us respectively. And we founa
the time variations of 0.1 us depending on the surrounding radio-wave environments ffom the difierential ASF measurements of 60 minute
moving averages. We can improve the accuracy of time synchronization of the local clock to within 10 ns by compensating the diflerentia
ASF through removing the common component of ASF. And we measured the absolute ASF between the Pohang transmit station ana
KRISS by the measurement technique of absolute time delay using a cesium atomic clock. The average ASF between two points is about
35 us.

Key words - Loran, diferential ASF, TOA measurements, timing accuracy, propagation delay
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Fig. 3 Antennas on the roof of building at
Chungnam national university: E-field
antenna (left side) and H-field antenna
(right side)
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Fig. 4 Measured TOA data at KRISS and Chungnam

national university:
TOA data by H-field antenna(up),
TOA data by E-field antenna(down)
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national university (60-minute average)
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Table 1 ASF measurement data at KRISS

Meas. days ASF, us
2010. | 2010. | 2010. | 2010.
Ant. types 0303 | 0310 | 0324 | 0331
Loop Ant. 345 | 338 | 346 | 348
H-field Ant. 351 | 337 | 347 | 349
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03—-03 03-10
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Fig. 15 ASF measurement data at KRISS
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