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Abstract—At present, GPU and FPGA have become conventional acceleration methods for software.
However, considering about satellite power consumption and heat dissipation, the highpower GPU
nardware acceleration method i1s inapplicable for the on-board environment, at the mean time the
owpower FPGA acceleration will greatly increase the development cycle and development cost of
application software. Therefore, the application software on the satellite needs to explore for the
optimization of the code under the conditions of imited hardware. In response to the above
oroblems, this paper focuses on the running time of the satellite signal processing software, and
Droposes an effective software optimization strategy. The strategy applies multiple optimization
methods including task decomposition, code writing optimization, matrix calculation acceleration
ibrary selection, and cpu compilation acceleration to reduce software running time. In the end, the
software running time on the satellite computing board Is In compliance with the constraints on
board, reducing from 49 minutes to 15 minutes .
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Experiment one: the first experiment is carried out In the environment of a ground workstation. This paper use
the signal processing software written in MATLAB language, and in C++ language, and the software after
different optimization steps to run on the ground workstation to process 1G single-precision signal data. we also
check the effect of the optimization.
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Experiment two: After passing the experiment one, we migrated the optimized code to the Feiteng computing
board for experimentation, and the running results are shown In the table.

Fun1-0 Fun1-1 Fun2

Result(min) 19.79 19.27 5.86
Avg CPU(%) 27.2 26.3 26.6
Peak Memory(%) 44.5 44 1 45.1
Avg Memory(%) 19.9 19.6 44 .5

Conclusion: The unavailability of hardware acceleration methods on satellites and the limitation of computing
resources of computing boards have become constraints for many signal processing applications that cannot run
smoothly in orbit. These constraint problems are solved by the application software optimization strategy proposed
INn this paper, which applied task decomposition, code optimization, matrix calculation library selection, and
compilation optimization methods. The proposed optimization strategy I1s worth using for reference for the signal
processing, Image processing and other application software optimization on the embedded platforms, where a
large number of matrix calculations are involved In, because the embedded systems have similar computational
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