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Abstract: The pre-processing of transmission data cannot be fully parallelized due to the layering characteristics of
the Consultative Committee for Space Data Systems (CCSDS) space communication protocols. Meanwhile, the
multiplexing mechanisms of virtual channels and application processes provide an opportunity for parallel processing. In
this paper, based on the analysis of processing performance bottlenecks, a high-performance pre-processing method for
transmission data based on the central processing unit (CPU) -graphics processing unit (GPU) collaboration is
proposed. In this method, the CPU controls the inter-layer flow and intra-layer bottleneck steps accelerated by the
GPU. The GPU thread allocation and the assignment of responsibility between the CPU and the GPU are designed to
accelerate the cyclic redundancy check (CRC) of the advanced orbiting system (AOS) frames, parameter extraction,
and parameter transformation. The experimental results show that the method proposed in this paper can achieve a
processing rate of 11.449 6 GB+s ' for the CRC calibration and a processing rate of 0.902 4 GB+s ' for the engineering
parameter extraction and transformation. It offers significant performance improvements over traditional CPU
architectures.
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Fig. 2 Data structure change in pre-processing
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Fig.3 Processing flow of AOS frame parsing based on the CPU-GPU collaboration
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