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Fourier decomposition model of group delay and its estimation method

XIAO Zhibin, HUANG Yangbo, TANG Xiaomei, LIU Zengjun, NI Shaojie
(College of Electronic Science and Technology, National University of Defense Technology, Changsha 410073, China)

Abstract: A group delay model based on trigonometric function series was proposed. And it was theoretically proved that only a finite order of
trigonometric function group delay can characterize the influence of arbitrary group delay on signal correlation peaks. On this basis, the
trigonometric decomposition series of the group delay were obtained by measuring the correlation peaks and matching the correlation peaks under
different combinations of trigonometric function group delays. As a result, the equivalent group delay with similar effects on the correlation peaks
was obtained. Simulation results show that the correlation peak of the signal is approximately the same as that of the ideal correlation peak, and the

delay estimation error is less than 0. 1 ns at different delay time intervals after calibration of the channel by using the group delay estimated by this

method.
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Fig.2 Block diagram of group delay measurement based on correlation peak matching search
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