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Analysis on Vehicle Tracking Error due to Radio Refraction
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ABSTRACT

The tracking performance of a big parabola tracking antenna system for tracking and receiving of the signal
from the vehicle is impacted by many factors of the internal and the external of the system. In this paper, we
analyze the tracking error due to the radio refraction in the application of the tracking and positioning of the
vehicle by using radio frequency. The real measurement data are used for the analysis which had been acquired
by using GPS and the tracking systems of C- and S-band frequencies in NARO Space centre. To verify the
correlation between the tracking errors measured and the radio refraction, we review the error factors and the
accuracies of the tracking systems, and the characteristics of the refractivity. The analysis shows that there are
angular errors which are due to the radio refraction and not to be neglected, compared to the accuracies of the
tracking systems, in case of low elevation angle less than 10 degrees. Also, the tracking errors depend on the
target altitude as well as the elevation angle for the case of the target in the troposphere. It is recommended to
correct the tracking angle considering the target altitude and elevation angle for the precise target positioning.
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Fig. 1. Radio refraction angle correction vs. elevation angle
USNO: United State Navy Observatory
NASA: National Aeronautics and Space Agency (Ns = 300 7159
CNES: Centre National d’Etudes Spatiales
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EL angle error of Alrplane test (2008.4)
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Fig 3. Elevation error of Airplane tracking data
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