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A number of studies for the improvement of the accuracy of NNSS fix were carried out
previously. But most studies were done when a ship was stationary at the fixed position.
To investigate the accuracy of NNSS fix affected by the error of ship’s speed and course when

a ship was moving, the computer simulation was performed by each satellite, passing direction

of satellite, and elevation angle.

The obtained results are summerized as follows:

1. When elevation angle and passing direction of satellite were constant, there were little
difference in the accuracy of NNSS fix from among those.

2. The accuracy of NNSS fix caused by the error of ship’s speed was in proportion to the
absolute value of it without regard to the magnitude of ship’s speed, and it also became
different according to the ship’s course.

3. When the error of ship’s speed was constant, the accuracy of the fixed position became
different according to the passing direction of the satellite.

4. When the ship’s course was south or north, the error of NNSS fix was greater than that of east
or west, and the higher the elevation angle of the satellite, the greater the error of the NNSS

fix.
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Table 1. Number of the data classified by each

satellite
Satellite name up-to-date
110 33
130 28
200 26
480 45
500 41
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‘Table 2. Orbital elements according to satallites

Satellite long radius inclination-angle period

name (Km) eccentricty (deg) (min)
110 7561, 64 0.001191 89, 8209 108. 9081
130 7558, 02 0. 003770 89, 9959 : -108. 4378
200 7556, 02 ~0.004370 89, 9357 108. 9444
480 7551, 01 0. 001091 . 89,9997 108. 9427
500 7556, 04 0. 003945 90, 0648 108, 9434
Table 3. Variation of distance from the true position in various courses and speed errors.
Ship’s speed ' 10kts 20kts
Distance Distance -
Speed error - N
0 e 90° 135" | 0 45° 90 135
-2kts 0. 602 0.411 0,244 0. 508 0. 602 . 0.411 0,244 0. 508
-1 0.301 0.205 0.122 0. 254 0.301 0. 205 0,122 0. 254
1 0. 301 0.205 0.122 0.254 0. 301 0. 205 0.122 0. 254
2 0,601 0.411 0.244 0. 508 0.602 - 0.411 0,244 0. 508
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Fig. 2 Variation of bearing and distance from the true position according to passing direction of satellite.
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Fig. 3 Variation of bearing and distance according
to elevation angle and passing direction of
satellite at Elev 40"
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