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Research on Space VLBI Radio Source Fringe Search
Based on GPU Cluster

DUAN Xue-ming"?, TONG Li**°, ZHENG Wei-min'*4*5 ~ZHANG Juan!?3%°

(1. Shanghai Astronomical Observatory, Chinese Academy of Sciences, Shanghai 200030, China;
2. University of Chinese Academy of Sciences, Betjing 100049, China; 3. Key Laboratory of Radio
Astronomy, Chinese Academy of Sciences, Beijing 100101, China; 4. National Public Science Data
Center for Basic Disciplines, Beijing 100190, China; 5. Shanghai Key Laboratory of Space Navigation
and Positioning Techniques, Shanghai 200030, China,)

Abstract: The fourth phase of the Lunar Exploration Project will launch the Chang’e-7
relay satellite, carrying a 4.2-meter parabolic telescope. Together with ground-based radio
telescope, it will form the first Lunar Orbit Space VLBI system. Space VLBI is influenced
by the relay satellite’s orbit perturbations and onboard equipment delays, and the predicted
time delay model for radio source may not effectively guide the normal operation of the
correlator. It is necessary to employ a fringe search based on actual measurement signals
to find a high-precision time delay model that meets the requirements. Currently, fringe
searches are accelerated using CPU cluster, but the search time is prolonged, lasting up to
2700s, which fails to meet the practical engineering requirements. A space VLBI radio source
fringe search algorithm based on GPU cluster is proposed. The research involves studying
task distribution for load balancing on GPU cluster and parallel implementation of corre-
lation modules and residual value search modules. Validated with RadioAstron observation
data, the processing speed of GPU cluster has improved about 27.0 times compared to CPU

cluster. The research outcomes can be applied to subsequent space VLBI projects.

Key words: space VLBI; fringe search; GPU cluster; correlation
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