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The Study of DBBC Based on Poly-phase Filter
Banks and FFT in VLBI

CHEN Lan'23, ZHANG Xiu-zhong!
(1. Shanghai Astronomical Observatory, Chinese Academy of sciences, Shanghai 200030, China; 2. Graduate

School of Chinese Academy of Sciences, Beijing 100039, China; 3. Shanghain Institute of Technology, Shanghai
200235, China)
Abstract: With the further development on the Astronomy and deep space exploration, the
incremental improvements that are expected on the VLBI is real-time, high sensitivity, reliability
and more frequency coverage. VLBI data acquisition backend acts as an important role in VLBI
station. Recently, based on the technique of A/D(Analog-to-Digital), DSP(Digital Signal Pro-
cessing), FPGA (Field Programmable Gate Array) and so on, it is practical for middle-frequency
signal to be sampled and digital processed directly. DBBC (Digital Base-band Converter) will
take place of the analog BBC in VLBI data acquisition backend.

In this paper, Full spectrum base-band converted signal model in VLBI has been established.
The principle of digital base-band converters based on low-pass filter banks and poly-phase filter
banks in VLBI are discussed in details. Mathematical models of these base-band converters are
derived, arithmetic operations and complex are analyzed and compared. A simulation model of
poly-phase filter banks is designed. All the experimental results show that the model is valid and
practical.
Key words: astronomical facilities and technique; VLBI; data acquisition back end; digital

base-band converter; low-pass filters ; FFT; poly-phase filter banks



