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Implementation of Propagation delay estimation model of
medium frequency for positioning
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Abstract

Against Anomaly of GPS, there are several projects of independent satellite navigation systems like
Galileo of Europe and QZSS of Japan and modernization of terrestrial navigation system like Loran. In
domestic, the need of independent navigation system was proposed and DGPS signal was nominated as the
possible substitute. The DGPS signal uses medium frequency, which travels through the surface and cause
the additional delay rather than the speed of light according to conductivities and elevations of the irregular
terrain. The similar approach is Locan-C. Loran-C has been widely used as the maritime location system.
Loran-C uses the ASF estimation method and provides more precise positioning. However there was rarely
research on this area in Korea. Therefore, we introduce the legacy guaranteed model of additional
delay(ASF) and present the results of implementation. With the comparison of the original Monteath results
and BALOR results respectively, we guarantee that the implementation is absolutely perfect. For further
works, we're going to apply the ASF estimation model to Korean DOPS system with the Korean terrain data.
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Table 1. Conductivity table

5 . 7 3
3x10-2 5.6 x 10-2 1.7 x 10-2
10-2 1.7 x10-2 5.5 x 10-3
3x10-3 55 x 10-3 1.7 x 10-3
10-3 1.7 x 10-3 5.5 x 10-4
3x 104 55 x 104 1.7 x 10-4
104 1.7 x 104 55 x 10-6
3 x 105 5.5 x 10-5 1.7 x 10-6
10-5 1.7 x 105 5.5 x 10-6
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Fig. 2. ITU P.832-2 south korea conductivity data
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Table 2. Phase comparison(degree)

250 -32.41 -32.41
500 -45.99 -46.00
1000 -62.05 -62.07
2000 -83.52 -83.54
4000 -106.90 -106.92
8000 -128.46 -128.48
16000 -141.88 -141.89
32000 -147.10 -147.11
64000 -148.96 -148.97
128000 -149.75 -149.75
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Table 3. Delay comparison on Spherical earth model
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5 780 | -431 | -438 | -4375

810 | -452 | -459 | -460.4

620 | -329 | -327 | -327.6

10 780 | -432 | -440 | -4405

0.2 4 0.003 806 | -453 | -456 | -455.9
850 | -482 | -492 | -493.9

300 1 173 | -175 | ~1745

20 | 640 | -339 | -338 | -338.3

820 | -472 | -468 | -483.8

350 | -318 | 317 | -317.2

0.7 4 0.01 |3.333| 380 | -343 | -342 | -342.0
490 | -435 | -450 | -453.5

1 4 0.003 1 144 | =211 | -213 | -218.7
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Table 4. result comparison using Irregular terrain data

Range | Height | permiti
(Krm) (m) vity ivity
0 198.1 4.0 .800-2
10 76.2 4.0 .800-2
20 9.1 4.0 .800-2
30 12 4.0 .800-2
40 0.0 81.0 A481+1
50 0.0 81.0 481+1
60 0.0 81.0 481+1
70 0.0 81.0 A461+1
80 0.0 81.0 461+1
90 0.0 81.0 A481+1
100 0.0 81.0 46141
110 0.0 81.0 46141
120 0.0 81.0 A461+1
130 0.0 81.0 461+1
140 0.0 81.0 A461+1
150 149.4 4.0 .800-2
160 149.4 4.0 .800-2
170 245.7 40 .800-2
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180 201.8 4.0 .800-2

190 158.2 4.0 .800-2

200 136.2 4.0 .800-2

210 120.1 4.0 .800-2

220 103.9 4.0 .800-2

230 87.6 4.0 .800-2

240 90.8 4.0 .800-2

250 139.6 4.0 .800-2

260 137.2 4.0 .800-2

270 121.9 4.0 .800-2

280 106.7 4.0 .800-2

290 914 4.0 .800-2

300 76.2 4.0 .800-2
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