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A New Frequency Estimation Method Based on Adaptive Notch Filter
and Its Performance Analysis

LI Ming, TU Ya-qing, SHEN Ting-ao, YANG Hui-yue
( Department of Information Engineering , Logistical Engineering University , Chongging 401311, China )

Abstract:  With the limitation of the error function used in adaptive notch filter (ANF) , the convergence speed of the adap-
tive frequency estimation method is slow and the setting of initial iteration frequency value is also restrained . Especially for the signal
whose frequency is close to O or w, the frequency estimation accuracy is not satisfied and the stability of ANF is poor, so a new fre-
quency estimation method of ANF based on new error function is proposed. Firstly, the reasons for low accuracy, slow convergence
speed and poor stability of ANF frequency estimation methods are analyzed, and a new error function is proposed to improve the
convergence speed; secondly, according to the reasons of the bias generated by ANF, a bias removing technique is adopted to im-
prove the accuracy of the frequency estimation and the unbiased frequency estimation results are obtained, meanwhile the discrete
kalman filtering is used to improve stability of ANF, then the performance analysis of ANF frequency estimation methods at steady
state is also given; thirdly, the frequency estimation results of ANF are acquired. The impacts of the parameters on the accuracy of
ANF for frequency estimation are discussed. Consequently, the calculated experiment results are provided to confirm the effective-
ness and correctness of the algorithm.
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