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A Noise Reduction Method in Calculating Correlation of FFT-GPS
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Abstract In recent years, Global Positioning System (GPS) has been widely used. The GPS system will be
built into cellular phones of the third generation by April 2007. The number of GPS terminal units will be
greatly increased. However, accuracy of positioning is not enough under severe environments, for instance very
weak received signals, high level noises and so on. Furthermore, a huge of computations is required for calcu-
lating correlation between the received code and the reference codes stored in the GPS receiver. For calculating
the correlation in the GPS system, FFT and IFFT have been effectively applied in order to save the amount of
computations. However, a large number of computations is still required. Furthermore, the carrier frequency
is slightly changed by the Doppler effect. This deviation is compensated for in the frequency domain. In some
environments, where the received signal is weak compared to the noises, integration over multiple code periods
to detect the peak of the correlation is required. On the other hand, there is a limitation for the integration
interval due to a period of the navigation message. In this paper, a technique is proposed for removing the
influence of the navigation messages. As a result, the amount of the frequency corrections is decreased, the
computational complexity is also decreased by approximately 40 percent of the conventional method.
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