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Introduction 

• The weak L1 signal acquisition in the high dynamic environment 
faces a challenge: the integration peak is negatively influenced by 
the possible bit sign reversal every 20 ms and the frequency error.  

 
• The block accumulating semi-coherent integration of correlations 

(BASIC) is a state-of-the-art method. This method converts the 
nonlinear problem into a linear one. This is achieved by calculating 
the inter-block conjugate products. Moreover, to alleviate the 
influence of bit sign reversal on the integration peak, the block zero-
padding is used. However, it brings new noise terms which are not 
good for acquisition under the low signal-to-noise ratio (SNR).   
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Introduction (Con’d) 
• This paper has proposed a novel acquisition method for parameter 

estimations in weak signal and high dynamic environments. Due to 
the influence of the bit sign reversal and frequency error on the 
integration peak, the post-correlation signal in the high dynamic 
environment cannot be directly used for integration. So, the signal is 
processed by the block zero-padding method based on DCFT in this 
paper.  
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Methodology 

Based on the analysis by Yang et al. (2008), the baseband L1 signal 
of a specific satellite vehicle (SV) through the 1 ms correlation 
process can be written as: 
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Methodology 
The overall false alarm probability can be written as 
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Simulation results 

(a) The partial sum under -40 dB  (b) The partial sum under -20 dB  

Fig. 5  Amplitude of the partial sums  
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Simulation results (Con’d) 
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Conclusions 

• This paper combines DCFT and the block zero-padding process, and 
proposes the block zero-padding method based on DCFT for 
parameter estimations in weak signal and high dynamic environments . 

• The simulation shows that the proposed method can estimate the high 
dynamic parameters under a lower SNR than BASIC. This method is 
the open-loop acquisition method compared with the conventional 
receiver architecture using the closed-loop acquisition and tracking 
method, which is particularly suitable for software radio receivers with 
snapshot solutions. Front In

form Technol & Electron Eng
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