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A high-speed wideband spectrometer system based on CUDA-GPU

Liu Dongliang® ** , Nan Rendong” , Li Jianbin "
( * National Astronomical Observatories, Chinese Academy of Sciences, Beijing 100012)
( ™ Graduate University of the Chinese Academy of Sciences, Beijing 100086 )
Abstract

This paper presents the design and implementation of a high-speed wideband Spectrometer system based on the
compute unified device architecture (CUDA) and graphics processing unit ( GPU) for radio signal observation.
This system executes the Cooley-Tukey FFT algorithm and the spectrum analysis algorithm to achieve high-speed a-
nalysis of a wideband spectrum. This was accomplished by the algorithm design in CUDA, with an optimized com-
bination of Multi-Memory access, parallel and pipeline processing to reduce the redundant calculation. In particu-
lar, this system was designed for the HRMSFF project ( high resolution microwave survey for the radio telescope
FAST), and it also can be utilized on other radio signal processing and related computationally intensive calcula-
tion.

Key words ; spectrum analysis, parallel computation, Cooley-Tukey FFT, CUDA-GPU
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