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Database based Global Positioning System Correction
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Abstract A GPS sensor is widely used in many areas such as navigation, or air traffic control.
Particularly, the car navigation system is equipped with GPS sensor for locational information.
However, when a car goes through a tunnel, forest, or built-up area, GPS receiver cannot get the
enough number of satellite signals. In these situations, a GPS receiver does not reliably work. A GPS
error can be formulated by sum of bias error and sensor noise. The bias error is generated by the
geometric arrangement of satellites and sensor noise error is generated by the corrupted signal noise
of receiver. To enhance GPS sensor accuracy, these two kinds of errors have to be removed. In this
research, we make the road database which includes Road Database File (RDF). RDF includes road
information such as road connection, road condition, coordinates of roads, lanes, and stop lines.
Among the information, we use the stop line coordinates as a feature point to correct the GPS bias
error. If the relative distance and angle of a stop line from a car are detected and the detected stop line
can be associated with one of the stop lines in the database, we can measure the bias error and correct
the car’s location. To remove the other GPS error, sensor noise, the Kalman filter algorithm is used.
Additionally, using the RDF, we can get the information of the road where the car belongs. It can be
used to help the GPS correction algorithm or to give useful information to users.
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Fig. 2. (a) The real road and (b) road reconstructed by RDF

Table 1. Notation of variables used in the Kalman Filter algorithm
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Table 2. Notation of variables used in the bias correction algorithm
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