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Real-Time Correlator Technologies of VLBI

ZHENG Weimin"*’, ZHANG Juan"?, XU Zhijun"*, LIU Lei"’, TONG Li"*, ZHANG Xiuzhong'

(1. Shanghai Astronomical Observatory, Chinese Academy of Sciences, Shanghai 200030, China;
2. Key Laboratory of Radio Astronomy, Chinese Academy of Sciences, Nanjing 210008, China;
3. Shanghai Key Laboratory of Space Navigation and Positioning Technology, Shanghai 200030, China)

Abstract: Real-time correlator is the core facility of data processing center of China’s Lunar Exploration Project (CLEP) VLBI
subsystem. Software and hardware ones are developed to ensure the successful tracking in all CLEP missions by the main and
standby operation mode. The software correlator is a specially designed parallel computing program which runs on a high
performance cluster server platform. The hardware one is a special high speed signal correlator based on a FPGA platform. They all
adopt FX type structure, with real-time data receiving, decoding, correlation processing, phase correction signal extraction,
real-time monitoring and other functions. When the accuracy of the prediction delay model is not enough, the correlator can
reconstruct the delay model automatically by the special fringe search module and the processor is guided to complete the related
processing of the detector signal. After engineering verification, the real-time data rate of the Lunar probe VLBI measurement orbit
reached 512 Mbps.

Keywords: VLBI: software correlator; hard ware correlator; parallel computing; fringe search

Highlights :

e The software and hardware correlators are used to construct the main and standby related correlators to improve the system

reliability.

® The correlator system is capable of real-time processing of the radio source and probe signals, with the total delay of the correlator

less than 25 s.

e When the prediction delay model error of the probe correlator is not very accurate, the special real-time fringe search module can

be used to reconstruct the high-precision delay model to guide the correlation processing.
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