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Abstract: Joint estimation of time difference and frequency difference based on non-cooperative signals is
one of the key technologies for passive detection. For a given signal, in order to improve the accuracy of time
difference estimation, it can be achieved by improving the sampling rate or increasing the sampling time, but it
will increases the cost of data storage and transmission. Therefore, for the signal sparse in the frequency domain,
combined with the properties of the correlation function, this study proposed a joint estimation method of time
difference and frequency difference through the theoretical analysis and derivation. Data simulation results
shown that compared with the traditional corss-ambiguity function under the same accuracy of time difference
and frequency difference estimation, this method can compress the storage capacity of original data significantly,
thus reduces the pressure of data storage and transmission.
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