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Fast Algorithm for Joint Estimation of DTO and DFO Based on
Integrate-and-Dump Filters
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Abstract ; The computational burden of cross ambiguity function is very large for estimating the DTO ( Differential Time
Offset) and DFO ( Differential Frequency Offset) when processing huge data, and general algorithms are difficult to meet
the real-time requirements. A method for estimating DTO and DFO based on Integrate-and-Dump filters is proposed in this
paper. According to performance analysis of the filter, appropriate decimation factor is determined. Then, the
computational burdens for both coarse estimation and fine estimation are reduced significantly without affecting estimation
accuracy. In the fine estimation, the mixed product signal can be decimated to five sampling points and operated by using
CZT to achieve estimation of DTO and DFO with high accuracy. The simulation results validate the proposed algorithm.
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Fig.1 Sketch of filtering in frequency domain

DN — W HE (2B i

e i

% DN2 | e%

3DN4 [ofeeeemmeees R SR

ISl R e S 4 BE B n /D

[c 7,177 N ERRARRNNRRWE SERSTNRNUWHE: ISRSIURSOUE SUNIIOIS SO

W e

/2] B —— S JURIN SRS SO

0 £,/D 7,
B2 B2 SRR B A

Fig.2 Sketch of decimation in frequency domain
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Table 1 Variation of attenuation with different parameters
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Table 2  Statistical character for different decimation
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R 2 AT ARt , B BB s i, s 5 4k
BUR W5 R B0 Ry (k) B304 5 IEZS 50 A B9
UTRZEB , AT R S RE 8 22 LU B BN O 22 7
i 5 2 AL L o 8 0 1 B X 15 5 Wi B2 R 08 R2 W) B4 20 A
Z5ER, % 0, = 108, (55 0B HEETER/DT
0. 1dB; ML 45 B, 1M i i85 ol Ui /i e 75
B MIEEAZMN/NT 0.05dB, FHL, 4 Q, = 10 A3
B A E K D LA R (G 52 M 2 T LA 2 M

2 ETROmMEA R/ SE ST ERE

Bl 3 Dy T AR A I/ 3 2 A TR AE I

P 5 1 SR A T AR AT E AR ol AL B

PEATUE BN , 4R 4E_ESCPERE T4 R , e
(EX 9

D = f./(10f ) (12)

i/ BZER A

ZHRBRBY
iR 4% 4

P l

s e T 2ERE A A vt
Fi A 4 l
R AT

BERUSH
g R 45 5
i/ BERT

B3 BT iR TR

Fig.3 Coarse estimation flow diagram
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Fig.4 Fine estimation flow diagram
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Table 3  Comparison of coarse estimation computational burden
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Table 4  Comparison of DTO refinement computational burden
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Table 5 Comparison of DFO refinement computational burden
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Fig.5 Comparison of FFT computational burden
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Table 6 Effect on DFO estimation accuracy
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