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Detection Method for Weak GPS Signal Under Cross-Correlation Effect

Duan Huahua, Ba Xiaohui, Chen Jie

(Institute of Microelectronics, Chinese Academy of Sciences, Beijing, 100029, China)

Abstract: Cross-correlation interference is caused by C/A code correlation properties. It is an inevitable
problem for GPS systems. And it has been one of the problems affecting the sensitivity of GPS receivers.
To solve the problem, a novel auto-correlation detection method based on multi-groups data comparison
(MDC) is presented. In this method, the Doppler frequency and code phase within several groups of data
are compared to find the auto-correlation peak. In contrast to the mean square ratio method and peak
difference method, the proposed method can improve the detection probability of weak signals effectively
in the presence of cross-correlation interference. The simulation results show that in the presence of one
strong signal with —124 dBm power level, the method can achieve an 83% detection probability for the
weak signal with —145 dBm power level. Therefore, it is useful for the acquisition of weak GPS signal.

Key words: GPS; weak signal acquisition; cross-correlation effect
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Fig. 1 Flow chart of multi-groups data comparison method
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Fig. 2 Acquisition result with strong signal interference
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100 e p
»-126 dBm P A <
90}.a-124dBm ;| - ;
80[-<122dBm;  F
o 70 Fod
o 60
B 50 i
e "
30 A .
20 A
Sood K
10t ¢ ‘
4

0 " " " n " "
-149-148-147-146-145-144-143-142-141
{55585 / dBm
Bl 4 AFERES T T 55E SR 01E

Fig. 4 MDC results of different cross-correlation interference
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