RIGKFKELMPARE  F775 (1996)

69

BIs IR BT AGP S 05 COENHEE

AE

®’fT, ME #E, 6H Bk, PR BB

Relative Error between GPS and Loran C
off the eastcoast of the Kanto district

Toshiyuki KUNO, Yusho AKISHIGE, Masaji GODA and Shigekatsu NAKANE

We measured the relative errors between the position fixes obtained by GPS and those by Loran C system in the
Northwest Pacific Ocean, especially off the eastcoast of the Kanto district. The measurements were taken on the
training ship, the Kakuyo Maru, on a cruise from August to September, 1994.

Since October, 1994, the new Loran C 8930 Chain system has became available. Therefore we evaluated the relative

errors obtained by the old and the new system.

Mean positions of the relative error between the position fixes obtained by GPS and those by 9970 Chain trended
northeastward and north-north-westward and error(1s) ellipses extended almost east and west. The maximum value

of the major axise of ellipse was 120m. The maximum positioning errors(average error + standard deviation) were

140~160m. Mean positions by 8930 Chain trended west-north-westward and north-westward and the error ellipses

extended north and south or were almost circles. The major axises of ellipses were less than 60m or shorter than those

by 9970 Chain.
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Fig. 1. Observation area and the radio stations of Loran C Chain.
M:Master station of Loran C 8330 Chain; W, X,
Y :Slave station of Loran C 8930 Chain; Fullline:Loran C
8930 Chain; M’ :Master station of Loran C 9970 Chain;
W', X', Y :Slave station of Loran C 9970 Chain;
Broken line:Loran C 9970 Chain
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Table 1. Period and position of observation

Start End Day Position
Area or
Date Time Date Time Night Lat. Long.
9/03 1510 ~ 9/03 1700 o o
L 9/04 0620 ~ 9/04 osso DI SN 10°E
1 9/04 0000 ~ 9/04 0615 Night 33.1°N  139.8°E
2 9/05 0000 ~ 9/05 0400 Night 33.6°N  140.4°E
3 9/02 1040 ~ 9/02 1650 Day 34.7°N  140.7°E
3 9/02 1715 ~ 9/03 0300 Night 34.6°N  140.5°E
4 9/06 0005 ~ 9/06 0535 Night 34.6°N  141.7°E
9/06 1200 ~ 9/06 1560 o o
5 9/07 0730 ~ 9/07 1000 Day 35.6°N  141.0°E
5 9/06 1705 ~ 9/07 0345 Night 35.6°N  141.2°E
6 9/01 1710 ~ 9/02 0300 Night 35.5°N  141.5°E
7 8/31 1720 ~ 9/01 0255 Night 35.0°N  142.1°E
7 9/01 1100 ~ 9/01 1650 Day 35.1°N  141.9°E
8 8/31 0600 ~ 8/31 1700 Day 35.2°N 142.6°E
9. 8/30 1700 ~ 8/31 0550 Night 35.9°N  143.3°E
10 8/30 0555 ~ 8/30 1655 Day 35.7°N  144.1°E
11 8/29 1700 ~ 8/30 0545 Night 35.4°N  145.1°E
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Fig. 2. Day and night observation area and three base lines and

lines of position(W, X and Y) on Loran C 8930 Chain.
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Table 2. The relative error between position fixes obtained by
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GPS and Loran C 9970 Chain system (unit in meter)

Area Da.y or b Number D.lat Dep Distance

Night ofData Mean SD Mean SD Mean SD
| Day W-X 44 672 274 —43.0 423 882 335
1 Night W—X 51 740 47.0 —463 872 1185 583
2 Night W-X 29 1121 399 734 910 1574 553
3 Day W-X 25 1047 555 OL6 822 1574 665
3 Night W—X 67 869 388 69.0 8.9 139.0 509
4 Night W—X 43 986 494 830 1574 1774 1113
5 Day W-X 57 727 363 392 540 987 361
5 Night W—X 71 689 364 626 7L0 1146 43.7
6 Night W—X 74 642 392 507 1185 1318 769
7 Day W-X 28 761 447 346 579 1040 392
7 Night W—X 68 799 414 239 674 1056 453
§ Day W-X 46 960 502 339 50.0 1148 47.1
9 Night W—X 109 713 409 ~75 620 95.4 393
10 Day W-X 99 804 47.3 0.0 495 957 446
11 Night W—X 106 793 413 —32.0 454 972 405

S D : standard deviation

Table 3. The relative error between position fixes obtained by

GPS and Loran C 8930 Chain system (unit in meter)

Area Da.y o b Number ~ D-lat Dep Distance

Night ofData Mean SD Mean SD Mean SD
1 Day W-X 44 -1450 259 -1047 23.0 180.3 26.1
1 Night W—X 52 -1429 342 -111.1 323 1847 29.4
2 Night X-Y 30 451 269 368 27.5 657 234
3 Day X-Y 24 150 599 —369 47.5 755 416
3 Night X—Y 67 146 354 —17 267 410 224
4 Night X—Y 45 25 364 —232 261 450 22.9
5 Day X-Y 57 145 341 —51.2 281 635 274
5 Night X—Y 74 -19 352 —2.6 323 471 27.8
6 Night X—Y 75 11 370 —27.0 414 544 293
7 Day X-Y 28 272 458 —59.1 306 806 374
7 Night X~Y 68 36 342 —27.7 289 454 26.8
§ Day X-Y 46 25 496 —43.0 329 630 37.9
9 Night X—Y 108 7.3 323 —300 30.6 48.1 248
10 Day X-Y 97 217 518 —529 457 794 416
11 Night X—Y 106 19 337 —389 27.0 524 25.1

S D : standard deviation
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Fig. 3. The mean positions and error ellipses of 1¢ of D.lat and
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Dep between the position fixes obtained by GPS and
Loran C systems during the day in each area. Arabic
numerals are shown in Table 1.

® :observation area; -+ : mean position of relative er-
ror obtained by 8930 Chain; X :mean position of relative
error obtained by 9970 Chain

(D 1930 chain

() 9970 chain

Lol i
e} 200 (m)

PR L L L 1 ' ! ' { \

{
145° (E)

Fig. 4. The mean positions and error ellipses of 1¢ of D.lat and

Dep between the position fixes obtained by GPS and
Loran C systems during the night in each area. Arabic
numerals are shown in Table 1.

® :observation area; -+ :mean position of relative er-
ror obtained by 8930 Chain; X :mean position of relative
error obtained by 9970 Chain
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