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FPGA Realization of Cross—correlation Time Delay Estimator
under Low SNR

JIANG Xue, LIU Yuan-yuan,LEI Wei-jia, XIE Xian—-zhong

( Chongging Key Laboratory of Mobile Communications Technology , Chongqing University of Posts
and Telecommunications , Chongging 400065 , China)

Abstract: The correlation method is a classical algorithm for time delay estimation ( TDE ). The time—do-
main cross—correlation method can be used for integer and non—integer sample delay estimation. Even at
low signal—to—noise ratio( SNR) environment, accurate and stable estimated results can be obtained with
the more amount of data. In order to improve the resolution, this paper analyzes a correlation algorithm
based on sinc function realizing non—integer sample delay, and draws the conclusion that this method has
optimal performance by simulations and comparisons between no interpolation method , twice —interpolation
method and sinc function method in terms of estimation accuracy and computation complexity. The im-
proved cross—correlation estimator based on field programmable logic gate array( FPGA) can achieve accu-

rate TDE under low SNR.
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