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An Estimation Method of Time Difference and
Velocity Difference for FH Signal Based on Coherent
Accumulation of Cross Ambiguity Function
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(1. College of Electronic Engineering, National University of Defense Technology, Changsha 410073, China;
2. Unit 93196 of PLA ,Malan 841700, China)

Abstract; The wideband frequency hopping ( FH) communication signal ’s carrier FH will result in a
fluctuating Doppler frequency shift in the case of shifting multi-station location. As a result, the Doppler
frequency difference cannot be estimated directly by using multiple different pulses of the FH signal. So the
precision is poor and the positioning requirements cannot be met if the time-frequency difference of a single
FH pulse is estimated alone. A method based on the coherent accumulation of cross ambiguity function for
calculating the time difference and Doppler velocity difference of wideband FH signals is suggested to address
this problem. In the first place,the Doppler effect difference of the wideband FH signal is represented as the
Doppler velocity difference, eliminating the necessity to estimate the Doppler frequency difference and the
impact of carrier FH on the estimation of the Doppler effect difference. Additionally, the time-varying
velocity-difference and time-varying time-difference signal models are developed. The cross ambiguity
function of each single-hop signal is then phase-compensated to achieve phase alignment. The coherence
estimation results of the initial time difference and velocity difference of the multi-FH pulse signal can be
obtained by conducting the two-dimensional peak search of the time difference and velocity difference on the
cross ambiguity function after coherent accumulation. Finally ,with Link16 data link signal as an example,the
correctness and accuracy of the algorithm is proved by simulation experiment.

Key words: wideband FH signal; time difference estimation; velocity difference estimation; coherent
accumulation ; cross ambiguity function
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