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Application of Multiphase Filter Banks Technology in
Low-Frequency All-Day Total Power Measurement

Experiments

Wang Xing-tao', Liu Xiong-wei!, Wang Wei-hua®, Wu Ya-jun?, Yu Yun 2, Yang Xiao-long?

1. China West Normal University,School of Physics and Astronomy, Nanchong 637002 2. Shang-
hai Astronomical Observatory, Chinese Academy of Sciences, Shanghai 200030, china 8. School of
Computer Science and Information Engineering, Changzhou Institute of Technology, Changzhou 213032

Abstract: As one of the important methods to detect the cosmic reionization period, the
core goal of the low-frequency all-day total power experiment is to find the extremely weak
neutral hydrogen 21cm signal during the cosmic reionization period in the all-day total power
spectrum with a spectrum of 50-200MHz. At present, the Fast Fourier Transform (FFT)
is usually used to calculate the power spectrum, and the spectral leakage problem makes it
impossible to completely deduct Radio Frequency Interference (RFI), which seriously inter-
feres with the extraction of weak cosmic reionization signals. Polyphase Filter Banks (PFB)
is a technique that evenly divides signals by frequency, which can replace FFT to calculate
the power spectrum. In this paper, the basic principle of PFB and its implementation based
on Compute Unified Device Architecture (CUDA) are introduced, and the performance of
PFB and FFT is compared through simulation, and the performance differences of PFB of
different orders are compared. Finally, the measured and experimental data are processed
to verify the superiority of PFB technology, which provides an effective solution for the

spectrum analysis of the total power experiment throughout the day.

Key words: CUDA, Polyphase Filter Banks (PFB), GPU parallel computing, signal pro-

cessing, FFT operation
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