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摘要： 

针对复值二进制相移键控(binary phase shift keying, BPSK)信号,推导了其无共轭项和带共轭项的二阶循环累积

量表达式,分别研究了时延对其循环频率特性的影响,得出了独立的载频和码片时宽估计算法,即可以利用无共轭项二

阶循环累积量时延零切片估计载频,可以利用带共轭项二阶循环累积量时延非零切片估计码片时宽,并推导了最优时

延的选取,进而提出了一种更优良的码片时宽估计算法。仿真实验表明,提出的载频估计算法与循环谱算法比较,虽有
2 dB的损耗,但是计算复杂度减小|码片时宽估计算法性能比利用循环谱的估计算法提高5 dB以上。 
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Parameter estimation of BPSK via second order cyclic statistics
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Abstract: 

The expressions of non-conjugated and conjugated secondorder cyclic cumulants are deduced based 
on complexvalued binary phase shift keying (BPSK) signals. The influence of different timedelays on 
the characteristics of cyclic frequency is studied, and the independent algorithms are proposed to 
estimate carrier frequency and chip width. In other words, carrier frequency can be estimated based on 
nonconjugated secondorder cyclic cumulants with a timedelay to be zero|while chip width can be 
estimated based on conjugated  second order cyclic cumulants with a timedelay to be nonzero. To 
improve the performance, the optimum timedelay is deduced, and then a much better chip width 
estimation algorithm is proposed. Simulations verify that though the performance of the proposed carrier
frequency algorithm has 2 dB loss, computational complexity is much simpler than the cyclic
spectrum algorithm, and the performance of the proposed chip width algorithm has a more than 5 dB 
increase compared with the cyclicspectrum algorithm. 
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