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Research on a VLBI Correlation Processing Algorithm

Based on Farrow Structure Fractional Delay Filter

LU Jian®?, TONG Li'3* RUI Ping!3*, ZHENG Wei-min'3* CHEN Zhong!:34

(1. Shanghai Astronomical Observatory, Chinese Academy of Sciences, Shanghai 200030, China; 2.
University of Chinese Academy of Sciences, Beijing 100049, China; 3. Key Laboratory of Radio
Astronomy, Chinese Academy of Sciences, Beijing 100101, China; 4. Shanghai Key Laboratory of
Space Navigation and Positioning Techniques, Shanghai 200030, China)

Abstract: Correlation processing is a crucial step in VLBI data processing. The correla-
tion results obtained by compensating for fractional delay before fringe rotation theoretically
offer higher precision. However, the mainstream correlation processors currently implement
fractional delay compensation in the frequency domain, which incurs significant computa-
tional overhead and lacks flexibility in compensation methods. This paper investigates and
implements a VLBI correlation processing algorithm based on the Farrow structure frac-
tional filter. This algorithm completes fractional delay compensation before fringe rotation
and can dynamically adapt to changes in fractional delay in the time domain, thereby im-
proving computational efficiency. By processing actual data from the Chang’e 6 mission,
the effectiveness of this method is validated. Compared to frequency domain compensation,
this method reduces computational overhead by 23% while maintaining the same processing
accuracy as frequency domain compensation, and provides more continuous fractional delay

compensation.

Key words: correlator; fractional delay compensation; Farrow structure fractional delay
filter
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