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改进的全相位时移相位差频谱分析算法

张涛，任志良，陈光，孙常存

海军工程大学兵器工程系, 湖北 武汉 430033  

摘要： 

针对全相位频谱分析算法对采样序列中心样点有特殊要求以及当频偏量绝对值为0.5时会影响频率估计值的问题，

提出了一种改进的全相位时移相位差频谱分析算法。该算法首先对序列向左循环移动一位，形成只有一位时移关系

的两个序列，〖JP2〗然后分别进行全相位快速傅里叶变换(all phase fast Fourier transform, APFFT)，计算过程

中忽略相位差补偿值，避免频偏量的引入，通过两序列主谱线间相位差的直接计算便可得到信号的频率和初相估计

值。仿真实验表明该算法计算简单，适用范围广，参数估计精度高且频率估计精度稳定性好。 
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Improved spectrum analysis algorithm for all phase time shift phase difference 
 

ZHANG Tao， REN Zhi-liang， CHEN Guang， SUN Chang-cun 

Department of Weaponry Engineering, Naval University of Engineering, Wuhan 430033, China 

Abstract: 

Aimed at the problems that the central dot of sample sequence has particular requirement and the 
frequency estimation can be affected while the absolute value of frequency offset approximates 0.5 in all 
phase spectrum analysis algorithm, an improved spectrum analysis algorithm for all phase timeshift 
phase difference is proposed. In this algorithm, first of all, the original sequence is cyclically shifted a bit 
to the left, which can generate two sequences with only a bit timeshift relation. Then all phase fast 
Fourier transform (APFFT) is implemented on the two sequences respectively. The phase difference 
compensation is omitted so as to avoide the frequency offset, and the signal’s frequency and original 

phase estimation can be acquired by direct computation with the phase difference on the main spectral 
positions of the two sequences. Simulation results show that this algorithm is convenient and has high 
parameters estimation precision and stable frequency estimation precision.

Keywords: spectrum analysis   phase difference   all phase   fast Fourier transform (FFT)   frequency 
offset   
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