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Aiming at the problem of time delay difference (TDD) estimation of unknown frequency, a time delay

difference estimation method with time delay difference variance weighted is presented. Firstly, the received signals are

processed using Fast Fourier Transform( FFT). Then, the cross-correlation of every frequency unit is conducted by using a

pilot signal in frequency domain. The final TDD is obtained by calculating statistically the TDD initial values of all

frequency units, when the macimum value of cross-correlation spectrum of noise frequency unit is random and the

maximum values of cross-correlation spectrum of target frequency unit nearly consistent. The theoretical analysis and

experimental results showed that the proposed method is valid and the signal-to-noise ratio tolerance of the method is much

better than that of the cross-correlation method in frequency domain. A reference idea was provided for the time delay

difference estimation of weak line spectrum target.
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Fig. 1 The model of array-elememt receiving signals
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of frequency domain
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Fig.3 The TDDE flow chart based on the TDD stability
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Fig.5 The TDDE result of cross-

correlation of frequency domain

A BEAT HE PR T R AT 05 B A - 5 L RO IR R R T
WIUICH AR S, IR o A A7 SR L AH 9 R SR B T
(A]-HEE AL 5 IR S0E 22 5 25 2 i 5 326 e i T I i 22 i 1k
& RS IR 7 15 5 3 B — DR BT R A7 AR B, 51
BT AT X I Y I A 22, B ) R AT I SE 22 STt
BRI HEZEAG A 5 AR 5 (K 6 P,
ARAEIEN S TR, B TR E AN SGE A RE S B M0 1.2
FUE T BT RE 22 AT AR S 15T 6 Al 1, A SR iR J7
LTI LB BT 1.2 5 Wf5 5 I 8 2245 11 (il

Fig. 6 The TDDE result based
on the TDD stability

Fig.7 The TDDE probability
of two methods of different SNR
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