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Abstract

The evaluation of the GPS signal quality and positioning accuracy
by using the software GPS performance

Shunichiro Kondo
Tokyo University of Marine science and technology

The modernization of the Global positioning system (GPS), the revival of Russian GLONASS
and the advent of European Galileo system will construct the next generation Global
Navigation Satellite System (GNSS). At same time lapan launches a new regional Space
Based Augmentation System (SBAS) plan, Japanese Quasi-Zenith Satellite System (QZSS),
a collection of three to seven satellites that will be broadcast GPS signals from orbits
optimized for East Asian hemisphere. Although GNSS and SBAS will provide users more
navigation satellite signals, it is a challenge for users to develop the next generation GNSS
receivers. Currently GPS receivers have an Applications Specific Integrated Circuit (ASIC)
for signal processing. However design flexibility is very constrained by an ASIC that is
hardwired with predefined tracking channels, correlator and control loop characteristics. So
software GNSS receivers is the best solution for next generation GNSS receivers design.
Software GNSS receivers are those that implement signal acquisition and tracking process
not in hardware, but in software. Thus the accuracy and function are controllable according
to the algorithms and parameters. The signal quality and/or multipath effect can be
estimated from the correlation values of the programmable code tracking Loop.

In this paper, an algorithm was developed to process IF signal data from an IF software-GPS
receiver, which consists of a RF front-end and an ADC. The RF front-end down-converts the
signal from RF to IF, the ADC samples the IF signal. All the other processing including
signal acquisition, tracking, data decoding and solving position are all implemented in
software using signal processing techniques. We performed tests to evaluate our algorithm
and the relationship between the positioning accuracy and signal processing. In our test, IF
data were collected under small and heavy multipath environments. The horizontal errors
under small multipath environment are about 5~10m, the errors under heavy multipath are
5~15m. The performance in our software GPS doesn't have as good as conventional GPS
receivers. The one of reasons is that our algorithm doesn’t find the beginning points of the
C/A code of weak signals accurately. But it is found that software GPS receiver provides
effectively information for the evaluation of the relationship between the positioning
accuracy and signal processing.
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