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Variance of All-Phase FFT Measuring Phases
and Its Cramer-Rao Lower Bound

Huang Xiangdong ., Wang Bo, Du Yubin, Wang Zhaohua

(School of Electronic Information Engineering, Tianjin University, Tianjin, 300072, China)

Abstract: To disclose the underlying reasons of the superiority of apFFT in measuring phases
compared with other existing methods, the distribution characteristics of spectral leakages and
the theory of parameter estimation are combined. Therefore, one Cramer-Rao lower bound
(CRLB) involving two- unknown- parameter estimation is deduced, which is suitable to apFFT
measuring phases. Based on the deduction, the relationship of apFFT phase error and frequen-
cy offset distribution is also obtained. Moreover, it is also pointed out that the novel CRLB is
12 dB lower than the traditional CRLB involving three parameters. Consequently, several con-
clusions are drawn for apFFT measuring phases under different signal to noise ratios (SNRs)
and different frequency offsets. Simulation results indicate that the phase measuring variance of
apFFT can be defined by CRLLB, with different SNRs and different frequency offsets, verifying
the above conclusions and the correctness of the novel CRLB.
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